NORTH AMERICAN COLLEMBOLOUS INSECTS OF THE 
SUBFAMILIES ACHORUTINAE, NEANURINAE, AND 
PODURINAE. 


By Justus W. Folsom, 

Of the University of Illinois , Urbana, Illinois . 


The present paper treats of all tin' known species of North Amer¬ 
ican Poduridae, with the exception of the subfamily Onycliiurinae. 

Special acknowledgment is due to Dr. A. D. MacGillivray, of the 
University of Illinois, from whom I have received large collections 
of notable importance. 

Through the courtesy of Prof. Henry F. Naclitrieb, of the Uni¬ 
versity of Minnesota, I have obtained for study many of the species 
described by Guthrie. 

From Mrs. F. L. Harvey, of Orono, Maine, I acquired the large 
collection made by Professor Harvey. 

Through the kindness of Mr. Samuel Henshaw I was enabled 
some years ago to study all of Packard’s material in the Museum of 
Comparative Zoology. 

Cotypes have been deposited in the United States National 
Museum, Washington, District of Columbia, and in the Museum of 
Comparative Zoology, Cambridge, Massachusetts. 

Synopsis of Subfamilies. 

COLLEMBOLA. 

Body elongate; segmentation evident; the nine body segments being distinct as a 
rule; the exceptions applying only to the last two or three abdominal segments. 

Suborder ARTIIROPLEONA Borner. 
Body segments essentially similar; prothorax similar to the other segments and with 
setae dorsally; never reduced or naked; postantennal organ usually present; 
antennae short, four-segmented; mouth parts mandibulate or piercing-suctorial; 
unguiculus frequently absent; furcula present or absent; when present, clearly 
appended to the fourth abdominal segment; anal spines often present; integu¬ 
ment tuberculate, not thickened in the form of sclerites; scales absent. 

Family PODURIDAE Lubbock, Borner. 
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Head and body without pseudocelli; eyes present or absent; postantennal organj 
usually present; furcula present or absent; sense-organ of third antennal 
segment with sense-rods, but without sense-cones and outer papillae. 

Head prognathous; unguiculi present or absent; furcula not extending 
beyond the ventral tube; dentes not divided into two segments; not 
ringed distally, not bowed. 

Mouth parts mandibulate, not projecting in a cone; mandibles with a 
molar surface; furcula present; anal spines usually present. 

Subfamily Achorutinae Borner, 19016 (p. 478). 
Mouth parts mandibulate or piercing-suctorial, projecting in a cone in 
most of the genera; mandibles small or absent, without molar sur¬ 
face.Subfamily Neanurinae Borner, 19016. 

Anal segment relatively small; supra-anal valve rounded, not 
bilobed; furcula present or absent; segmental tubercles absent. 

Tribe Pseudachorutini Borner, 1906 (p. 498). 
Anal segment relatively large; supra-anal valve bilobed; unguiculus 
absent; furcula absent; segmental tubercles present; buccal cone 
present; anal spines absent. .TribeNEANURiNiBorner,1901c/(p.507). 
Head hypognathous; unguiculi absent; furcula extending beyond the ventral 
tube; dentes two-segmented, ringed distally, bowed outward. 

Subfamily Podurinae Borner, 1906 (p. 513). 
Head and body with pseudocelli; eyes absent; postantennal organs almost always 
present and well developed; mouth parts mandibulate, mandibles with molar 
surface; furcula absent or rudimentary; sense-organ of third antennal segment 
with sense-rods, sense-cones, and often with outer papillae; anal spines usually 
present.Subfamily Onychiurinae Borner, 1906. 

SiVbfam.il y* A.CHORTTTI^AE B5rner. 

Achorutini Borner, 1901a. 

Achorutinae Borner, 19016. 

Ilypogastrurinae Borner, 1906. 

KEY TO GENERA OF ACHORUTINAE. 

1. Furcula present; eyes present. 2. 

Furcula absent; eyes absent; postantennal organs present; unguiculus present; 

anal spines minute or absent; white or yellow. Willemia Borner. 

2. Eyes eight on each side; postantennal organs present; furcula well developed.. .3. 
Eyes five on each side; postantennal organs absent; unguiculus absent; furcula 

often more or less reduced; anal spines two, usually minute. Xcny/ZaTullberg, p.495. 

3. Postantennal organs with four to seven peripheral tubercles. Achorutes Templeton, 4. 

Postantennal organs each with a single large elongate suboval tubercle; un¬ 
guiculus absent; anal spines absent. BccJcerella Linnaniemi. 

4. Unguiculus present. Achorutes Templeton, p. 478. 

Unguiculus absent.Subgenus Schottclla Schaffer, p.494. 

Genus ACHORUTES Templeton. 

Achorutes Templeton, 1835.— Tullberg, 1872. 

Hypogastrura Bourlet, 1842.—Borner, 1906. 

Eyes eight on each side of the head. Postantennal organs each 
with four (seldom more) peripheral tubercles. Antennae cylindrical, 
four-segmented. Mouth parts mandibulate; mandibles with a well- 
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developed subapieal many-toothed molar surface. Unguiculus pres¬ 
ent (except in subgenus Scliottella). Clavate tenent hail's present in 
most species. Furcula and tenaculum present. Anal spines pres¬ 
ent (except in some species of Scliottella ), usually two. Integument 
tuberculate. 

The genus IJypogastrura Bourlet, revived by Bonier (’0G, p. 15G) 
and adopted by some writers, is invalid. In 1S39 Bourlet made 
the genus Ilypogastrura to receive a single species, Porfura aquatica 
Linnaeus. In 1842 he used the same name in a new sense for species 
of Achorutes. Ilypogastrura is a homonym, and the type of Ilypo¬ 
gastrura is not Achorutes murorum but Podura aquatica Linnaeus. 


KEY TO SPECIES OP ACHORUTES. 


1. Dentes with several or many large dorsal teeth; color dark blue.2. 

Dentes without dorsal teeth.3. 

2. Anal spines minute. socialis , p. 4S4. 

Anal spines long. harveyi , p. 4S6. 

3. One long tenent hair, usually but not always clavate.4. 

Two or three long clavate tenent hairs.12. 

4. Anal spines present.5. 

Anal spines absent; yellow mottled with brown. tigrina, p. 480. 

5. Body with stout capitate hairs; color dark blue. packardi, p. 482. 

Body without capitate hairs.6. 

6. Anal spines long, at least three-quarters as long as hind ungues.7. 

Anal spines short, one-third to one-half as long as hind ungues.10. 

7. Outer lamella of mucro with a large subtriangular lobe (fig. Ill).8. 

Outer lamella of mucro with a small subtriangular lobe (fig. 92) or with entire 

margin.9. 


8. Anal spines long; at least as long as the hind ungues; lobe of outer lamella not 

thickened distally; antennae with a large evcrsible sac between the third and 

fourth segments . armatus, p. 491. 

Anal spines three-quarters as long as hind ungues; lobe of outer lamella ter¬ 
minating distally in a large tooth-like thickening; no eversible antennal 
sac. pscudarmatus , p. 490. 

9. Outer lamella of mucro with a small subtriangular lobe; anal spines equal to, 

or longer than, hind ungues. guthrici , p. 489. 

Outer lamella of mucro with entire dorsal margin; anal spines three-quarters as 
long as hind ungues . packardi , var. dentatus, p. 483. 

10. Anal spines one-half as long as hind ungues; inucro not hooked apically; dark 

blue . copiosus , p. 480. 

Anal spines less than one-half as long as hind ungues; mucro hooked apically. .11. 

11. Color dark blue . maturus, p. 481. 

Cream yellow, marked with pale purple . brevispinus , p. 482. 

12. Outer lamella of mucro large (fig. 86); ventral margin of mucro rounded dis¬ 

tally . -..viaticus, p. 489. 

Outer lamella small, narrow; ventral margin of mucro almost straight . 13. 

13. Anal spines minute, less than one-fourth as long as hind ungues 

macgillivrayi , p. 488. 


Anal spines one-third to one-half as long as hind ungues.14. 

14. Mucro with upturned apex..... tullbcrgi , p. 487. 

Mucro straight apically. humi, p. 487. 
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Achorutes longispinus MacGillivray (’93, p. 315) is an Isotoma, as I 
have found from an examination of four of the cotypes which were 
kindly sent to me by the author of the species. 

ACHORUTES TIGRINA Harvey. 

Plate 8, figs. 7-9. 

Achorutes tigrinci IIarvey, 1900. 

“The ground color straw yellow mottled with patches of deep 
brown; the sutures show the ground color and give a transversely 
banded appearance; the dark markings on the dorsum arranged 
in three interrupted longitudinal bands, one median and the others 
lateral, alternating with the ground color; these longitudinal stripes 
show more plainly on the middle of the body, where each segment 
bears about three blotches in each band.” Eye-patches approxi¬ 
mate; eyes eight on each side (fig. 7). Postantennal organ (see 
beyond). Antennae as long as the head; segments as 3:8:6:9; 
second and third subcylindrical; fourth rounded conical. Body 
slender, subcylindrical; abdomen scarcely dilated. Ungues (fig. S) 
broad, slightly curving, with inner margin unidentate beyond the 
middle. Unguiculus two-thirds as long as unguis on first and second 
pairs, one-half as long on third pair; with small semi-elliptical 
lamella preceded by a rounded basal lobe, and with setaceously 
produced outer margin; claws minutely tubereulate. One long 
tenent hair, minutely knobbed. Furcula not quite extending to 
the second abdominal segment; manubrium stout, trapezoidal; 
dentes (fig. 9) obese, with apex one-third as broad as the base; 
mucrones (fig. 9) one-third dentes in length, simple, rounded api- 
cally. Anal spines absent. Body thickly clothed with long stiff 
setae and long curving hairs. Length, 1.3 mm. 

The postantennal organs, as I found them, were simple circular 
organs, as in figure 7. I examined them in but one specimen, how¬ 
ever, having only three of Harvey’s cotypes at my disposal, so I 
can not say whether they were abnormal in this specimen or not. 

This species was described originally from eight cotypes, found on 
bark in the woods at Poronal, Maine, in May, by O. 0. Stover. 

ACHORUTES COPIOSUS, new species. 

Plate 8, figs. 10-14. 

Achorutes schneideri Schaffer, Guthrie, 1903. 

Blackish blue. Eyes eight on each side. Antennae slightly longer 
than the head; fourth segment about twice as long as the third. 
Unguis (fig. 10) slender, unidentate about one-third from apex. 
Unguiculus more than half as long as unguis, with rounded basal 
lamella and with distal half acuminate. Claws minutely tubereulate. 
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Tenent hair single, knobbed, unusually long, about one and one-half 
times as long as the unguis. Dentes gradually tapering. Mucrones 
two-sevenths as long as dentes, minutely tubcrculate, in form as in 
figures 11 and 12. Anal spines (fig. 13) two, half as long as hind 
ungues, curving, on prominent contiguous papillae, which are shorter 
than the spines. Clothing most!} 7 of short curving setae, as in figure 
14. Length, 1.6 mm. in specimens studied by me; 2.25 mm. accord¬ 
ing to Guthrie. 

The present description and figures are from 13 cotypes (slide No. 
53 a, Univ. of Minn.), collected by Guthrie, May 2, 1S99, in Minnesota. 

This species is not the European A. schneidcri Schaffer, as I have 
learned by comparing it with seven specimens of the latter sent to 
me by Doctor Schaffer. In schneidcri (synonymous with saldbcrgi 
Keuter) the anal spines are straight and not longer than the papillae, 
and the mucrones and unguiculi are different in form from those of 
this species. 

Guthrie found this form to bo abundant in moist situations, as 
under boards and in crevices in a living tree where the sap was 
exuding. 

The cotypes arc in the collection of the University of Minnesota. 

ACHORUTES MATURUS, new species. 

Plate S, figs. 15-21. 

Achorutcs schotti IIeuter, Guthrie, 1903. 

Dark blue, grayish blue, or grayish, with round or oval spots made 
by hypodcrmal nuclei. Eyes eight on each side. Postal)tennal 
organs (fig. 15) with four peripheral tubercles and a large oval 
“Nebcnhocker.” Antennae shorter than the head, with segments as 
11:14:17: 26, in relative lengths. Sense-organ of third antennal seg¬ 
ment as in figure 16. Body stout. Unguis (fig. 17) stout, unidentate 
beyond the middle of the inner margin. Ungtiiculus about half as 
long as unguis, lanceolate, acuminate. One long knobbed tenent 
hair, often extending as far as the apex of the unguis. Dentes stout, 
slightly tapering, not swollen apically and without large dorsal 
tubercles. Mucro (figs. 18, 19) two-fifths dens in length, elongate- 
triangular, with outer lamella terminating before the apex, which is 
rounded and upturned. Anal spines (fig. 20) two, slightly curving, 
small, less than one-third the hind ungues in length. Clothing (fig, 
21) sparse, of short stiff setae. Length, 1 mm. 

This species resembles the European mctnubrialis Tullberg {schotti 
Reuter), for which Guthrie mistook it. I have compared two of 
Guthrie’s specimens with four of manuhrialiSj which I received from 
Doctor Schaffer, and find that maturus differs in having no coarse 
dorsal tubercles on the dentes, in having relatively longer dentes, 
curving anal spines, and another type of clothing. 

10600°—Proc.N.M.vol.50—16-31 
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Illinois.—Urban a ; March 30, April 12, 30, May 2, 7, abundant in 
woodlands, in humus, and on agarics. 

Minnesota.—April 8, J. E. Guthrie (Univ. of Minn.). 

The cotypes are in the collection of the University of Minnesota. 

ACHORUTES BREVISPINUS Harvey. 

Plate 9, figs. 22-2S. 

Achorutes brcrispinus ITarvey, 1893. 

Cream yellow above, with pale purple patches and streaks; dorsum 
with several interrupted stripes. Eye patches reniform. Eyes eight 
on each side. Postantennal organs (figs. 22, 23) large, with four or 
five peripheral tubercles. Antennae subequal to head in length; seg¬ 
ments as 4:5:6:8 in relative lengths; second and third segments 
slightly expanding; fourth ovate. Body subfusiform. Ungues (fig. 
24) slender, curving, unidentate two-fifths from the apex. Ungui- 
culus long, extending beyond the middle of the unguis, slender, grad¬ 
ually tapering from base to apex. One clavate tenent hair. Manu¬ 
brium as long as the remainder of the furcula. Dentes slender, taper¬ 
ing. Mucro (figs. 25, 26) almost one-half as long as dens, lamellate, 
with a blunt apical hook and a subapical dorsal excavation. Anal 
spines (fig. 27) two-fifths as long as hind ungues, slender, feebly 
curving, on small, slightly separated papillae. Clothing (fig. 28) of 
sparse short curving denticulate setae, with a few longer setae on 
the posterior part of the abdomen. Maximum length, 2.5 mm. 

Redescribed from Harvey’s cotypes. 

This species was found to be exceedingly abundant during the 
winter in celery, stored in a cellar; it was also noticed out-of-doors 
in autumn in potato hills. 

Orono, Maine, February, March, April 22, November, December, 
F. L. Harvey. 

ACHORUTES PACKARDT Folsom. 

riate 9, figs. 29-33. 

Achorutes nivicola Packard, 1873. — Lintner, 1885. — MacGillivray, 1891.— 
• Harvey, 1893. 

Schoturus nivicola Lintner, 1896. 

Achorutes packardi Folsom, 1902a. 

Dark indigo blue throughout. Eyes eight on each side. Post- 
antennal organs (fig. 29) with four peripheral tubercles. Antennae 
shorter than the head, with segments as 5:8:7:10. Ungues (fig. 30) 
stout, untoothed. Unguiculi of hind feet two-fifths as long as the 
ungues, slender, with apical half acuminate; of the other feet, one- 
fourth as long as the ungues and small. Tenent hair stout, exceed¬ 
ing the unguis in length. Dens (fig. 31) without dorsal teeth. Mucro 
(fig. 31) one-fifth as long as dens, in form like the end of a canoe, 
with apex often upturned. Anal spines (fig. 32) two, almost as long 
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as the ungues, curving, on largo contiguous papillae. Clothing (fig. 
33) of many stout surving serrate setae of moderate length and fewer 
long stiff capitate setae, more or less serrate. Maximum length, 
2.5 mm. 

This is the species that Packard rcdescribcd as nivicoJa Fitch. 
Packard’s specimens are not in the Museum of Comparative Zoology, 
with the rest of his Essex County material, but I have his original 
drawings, which leave no doubt as to what species he regarded as 
nivicola. Harvey and Lintner depended upon Packard’s account of 
nivicolcij and the specimens to which they applied that name are, 
indeed, the same species that Packard had in hand; this I have 
learned from an examination of the identical specimens that Harvey 
and Lintner used in preparing the papers mentioned above in the 
synonymy. 

This species is frequently found on red maple trees, crawling on 
the trunk or remaining under the bark or in crevices, especially about 
the base of a tree. I have occasionally found it under the loose 
bark of pine, oak, and apple trees, or about the roots; or clustered 
under moss on a stone. In Massachusetts full-grown individuals occur 
from mid-April until the middle of June; a second brood begins to 
appear late in June and has disappeared by the last of August. I 
have twice (April 22, 29) found abundant eggs of this species under the 
loose moist bark of red maple roots, protected by the sod; they 
were pale yellow, spherical, 135 mi era in diameter, in irregular 
masses, and hatched in a little less than one month. 

Maine.—Orono, February, March 10, 15, May, F. L. Harvey. 

Massachusetts.—Cambridge, April 17, 22, 29, May 2, 4, June 11. 
Arlington, April 17. Lexington, May 10, 11. 

New York.—Ithaca, January 30, J. II. Comstock; February 24, 
A. D. MacGillivray. Stockport, April 18, Mrs. J. A. Lathrop. 
Ghent, April 13, E. C. Powell (N. Y. State Coll.). Mousey, March 
21, H. Glasgow. 

Pennsylvania.—Harrisburg, March 23, H. A. Surface. 

Maryland.—Newark, January 24, Beckwith (N. Y. State Coll.). 

Ohio.—Salem, March 21, A. I). MacGillivray. 

Illinois.—Urhana, April 9, 11, 25. Lagrange, November 6, J. J. 
Davis. 

Canada.—Toronto, Ontario, June 26, R. J. Crew. 

ACHORUTES PACKARDI Folsom, var. DENTATUS Folsom. 

Plate 10, figs. 34-41. 

Achorutes packardi, var. dentatus Folsom, 1902a. 

Achorutes lapponicus Axelson, 1902. 

Ilypogastrura lapponica (Axelson) Linnaniemi, 1912. 

In this variety all the ungues (fig. 34) are unidentate; the mu- 
crones are one-fourth as long as the dentes, and in form as in figures 
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35 to 39; the erect capitate setae characteristic of typical packardi 
are absent, though some of the setae on the posterior part of the abdo¬ 
men may be obscurely capitate. In other respects the variety agrees 
with the typical form. 

I have found this variety under the loose bark of pine, red maple, 
and oak trees, especially at the base of the roots; and it occurs 
sometimes on snow. In Massachusetts it has at least three broods, 
which mature at intervals of six or seven weeks. 

Dentatus is a seasonal variety of packardi. I have raised the latter 
from eggs of the former, which hatched May 20 (Massachusetts). 

I agree with Linnaniemi (’12, p. 32) that his A. lapponicus of 
Finland and Sweden is probably this variety dentatus. The distal 
t-ibiotarsal hairs are often feebly clavate in dentatus and apparently 
strongly clavate in lapponicus . The name dentatus (March, 1902) 
antedates lapponicus (^Mitgeteilt am 5. April, 1902”). 

Maine.—Orono, March 10, 15, May 1, 3, F. L. Harvey. 

Massachusetts.—Arlington, April 10, 13, 23, 30, May 23, Sep¬ 
tember 10. 

New York.—Ithaca, April 12, A. I). MacGillivray. , Ghent, April 
13, E. C. Powell (N. Y. State Coll.). 

Ohio.—Salem, March IS, A. D. MacGillivray. 

ACHORUTES SOCIALIS Uzel. 

Plate 7, fig. 1; plate 10, figs. 42-46; plate 11, figs. 47-50. 

Podura nivicola Fitch, 1S47. 

Achorutes socialis Uzel, 1890. —Schott, 1894a, 1S9G6, 1902. —Schaffer, 1S9G.— 
Carl, 1899, 1901. —PvEuter, 1900. —Absolon, 19016. —Lie-Pettersen, 

1901. —Krausbauer, 1902. —Guthrie, 1903. —IVahlgren, 19066. —(Axel- 
son) Linnaniemi, 1907. 

Schoturus nivicola MacGillivray, 18936. —Dalla Torre, 1895. 

Achorutes divcrsiceps Lintner, 1896. 

Achorutes spinifer Schaffer, 1896. 

Achorutes nivicola Folsom, 1902a. —Axelson, 1904. —Lie-Pettersen, 1907. 

IJypoffastrura socialis Linnaniemi, 1912. 

Dark indigo blue throughout. E} r es (fig. 42) eight on each side. 
Postantennal organs (fig. 43) with four peripheral tubercles. Anten¬ 
nae about as long as the head, with segments as 7:9:10:15; basal 
segment subglobose, second and third subcylindrical, fourth rounded 
conical. Olfactory hairs of fourth antennal segment (fig. 44) six to 
ten—four to eight outer and two inner. Sense-organ of third antennal 
segment (fig. 45) with two oblong-clavate curving processes. Body 
elongate, abdomen subfusiform, last segment subcylindrical. Unguis 
(fig. 46) slightly curving, with inner margin unidentate about one- 
third from the apex. Unguiculus extending about half as far as 
unguis, basally subovate, apically acicular. One long tenent hair 
with a minute knob. Distal tibiotarsal hairs apically bent and often 
feebly knobbed. Dentes (fig. 47) stout, subcylindrical, apically 
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broad and rounded, bearing dorsally four to seven prominent acutely- 
conical teeth, besides several or many smaller pointed teeth. Mucro 
(figs. 47, 4S) one-fourth as long as dens, inserted on inner side of apex 
of dens, and somewhat boat-shaped; in profile, suboblong, feebly curv¬ 
ing, apieally refuse or emarginate. Anal spines (fig. 49) two, small, 
conical, erect or curving slightly forward, on low, separated papillae. 
Clothing (fig. 50) of simple setae. Maximum length, 2 mm. 

The postantcnnal organ rarely has five peripheral tubercles. The 
“Nebcnhockcr” is round or rounded-triangular. The sense-organ 
of the third antennal segment is essentially the same in American 
and European specimens (compare my fig. 45 with Absolon, ’01 b, 
fig. 1). The “Ricehzapfchen” of the fourth antennal segment, how¬ 
ever, are often longer and more curving than they appear in the figure 
given by Absolon (’01&, p. 5S3). The teeth of the dentes are modi¬ 
fied cuticular tubercles; on the proximal side of the large teeth there 
are often several small teeth which merge into the minute tubercles 
of the integument (fig. 47). The mucro varies somewhat in form, 
chiefly in the depth of the apical notch, which is sometimes almost 
absent; in a few specimens I have seen the form of mucro represented 
by Schott ( ; 94a, pi. 7, fig. 7), but in only a few out of many hundreds 
of specimens examined. 

Owing to the inadequacy of Fitch’s original description of Podura 
nivicola I redescribed his species in 1902. The first competent 
description of the species was given, however, by Uzcl in 1S90; hence 
his name socialis should be used instead of nivicola . 

North American specimens agree accurately with three Swedish 
examples of socialis which were determined by Schott and sent to 
me by Schaffer. 

I sent American specimens to Schaffer, who replied that his Acho- 
rutes spinifer was a color variety of nivicola (socialis), 

Lintncr’s diversiceps is a synonym of socialis Uzcl. I have studied 
Lintner’s cotypes through the kindness of Dr. E. P. Felt. 

For the loan of Guthrie’s specimens of A, socialis I am indebted to 
Prof. II. F. Nachtrieb. 

This is an abundant species in our forests in the winter and fore part of spring. At 
any time in the winter, whenever a few days of mild weather occur, the surface of 
the snow, often over whole acres of woodland, may bo found sprinkled more or less 
thickly with these minute fleas, looking, at first sight, as though gunpowder had 
been there scattered. Hollows and holes in the snow, out of which the insects are 
unable to throw themselves readily, are often black with the multitudes which here 
become imprisoned. The hairs which clothe their bodies enable them to float 
buoyantly upon the surface of water without becoming wet. When the snow is 
melting so as to produce small rivulets coursing along the tracks of the lumberman’s 
sleigh, these snow-fleas are often observed, floating passively in its current, in such 
numbers as to form continuous strings ; whilst the eddies and still pools gather them 
in such myriads as to wholly hide tho element beneath them. In the early spring 
the buckets and troughs of the manufacturer of maple sugar are often thronged with 
these insects. (Fitch.) 
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Acliorutes socialis is a common species in most parts of Europe. 

Maine.—Orono, February 18, March 6, April 15, May 6, F. L. 
Harvey. Norway, March 11, May 7, F. Howe, jr. 

Massachusetts.—-Arlington, April 12, 15. Belmont, April 19, 
May 5. Concord, October 16, II. B. Bigelow. Winchester, Febru¬ 
ary 9, B. W. Ilall. Wellesley, January 28, September 10, A. P. 
Morse (Cornell Univ.). 

New York.—Center, J. A. Lintncr. Karncr, April 26, J. A. Lint- 
ner (N. Y. State Coll.). Otto, J. II. Comstock. 

Pennsylvania.—Osceola, A. D. MacGillivray. 

Michigan.—Agricultural College, May, B. II. Pettit. 

ACHORUTES HARVEYI Folsom. 

Plate 11, figs. 51-58. 

Acliorutes harveyi Folsom, 1902a. 

f Acliorutes frigidus Axelson, 19056.—(Axelson) Linnaniemi, 1907. 

? Hypogastrurafrigida (Axelson) Linnaniemi, 1912. 

Dark indigo blue throughout. Eyes (fig. 51) eight on each side. 
Postantennal organs (fig. 52) smaller than the eyes, with four (some¬ 
times five) peripheral tubercles. Antennae slightly longer than the 
head, with segments as 10:13:13:20; first two segments subclavate, 
last two subcylindrical. Olfactory hairs of fourth antennal segment. 
Sense-organ of third antennal segment consists of two oblong- 
clavate curving processes. Body elongate, abdomen subfusiform. 
Unguis (fig. 53) slightly curving, unidentate about one-third from the 
apex. Unguieulus basally suboblong, apically acuminate. One long 
tenent hair with bent apex. The remaining distal tibiotarsal hairs 
arc usually bent at the tips and often minutely knobbed. Dentes 
(figs. 54, 55) stout, subcylindrical, apically broad and rounded, 
bearing dorsally two irregular rows of acutely conical teeth, usually 
7 to 18 in number. Mucrones (figs. 54-56) almost one-fourth as 
long as dentes, similar to those of socialis in form. Anal spines (fig. 
57) two, long (almost as long as the ungues), on prominent approxi¬ 
mate papillae; beside each spine is a large hair, apically blunt or 
feebly knobbed. Clothing (fig. 58) of simple setae. Length, 2.6 mm. 

Achorutes frigidus Axelson is closely allied to this species, with 
which it may prove to be synonymous. 

Maine.—Orono, F. L. Harvey. Norway, February 23, F. Howe, jr. 

Massachusetts.—Arlington, January 16, March 1, 10, 20, April 
8, 9, 12, 30. 

New York.—Ithaca, April 12, A. D. MacGillivray. 

Maryland.—Annapolis, January 15, C. E. Munroe (M. C. Z.). 
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ACHORUTES HUMI, new species. 

Plate 12, figs. 59-60. 

Purplish, yellowish, or greenish above; pigment purple, ground 
color pale yellow; white or pale yellow beneath; antennae purple. 
Eye spots black, conspicuous. Hycs (fig. 59) eight on each side. 
Postantennal organs (fig. 60) with four subequal peripheral tubercles. 
Antennae slightly shorter than the head; segments as 17:17:20:30 
in relative lengths. Sense-organ of third antennal segment as in 
figure 61. Unguis (fig. 62) stout, without teeth or feebly unidentate 
one-fourth from the apex. Unguiculus long (fig. 62); basal lamella 
suboblong; distal half acicular. Tenent hairs 3, 3, 3, knobbed and 
long. Rami of tenaculum tridentate. Dens three times as long as 
mucro, with six dorsal setae. Mucro elongate, in form as in figures 
63 and 64, with semi-elliptical outer lamella, terminating before the 
apex. Anal spines (fig. 65) short (less than half as long as hind 
ungues), stout, curving, on papillae that are shorter than the spines. 
Clothing of short setae, stiff or curving (fig. 66), and sparse except 
on the posterior part of the abdomen. Length, 0.8 mm. 

I have taken this species in abundance in woodlands in damp soil 
and among dead leaves on the ground. 

Urbana, Illinois, April 19, 26, May 2. 

Cotypes. —Cat. No. 19S99, U.S.N.M. 

ACHORUTES TULLBERGI Schaffer. 

Plate 12, figs. G7-73. 

Achorutes dubius Tullberg, 1876.—Uzel, 1890.—Schott, 1894a.—D alla Torre, 
1895.—Schaffer, 1896.—Skorikow, 1900. 

Achorutes dubius , var. concolor Carpenter, 1900. 

Achorutes tullbergi Schaffer, 1900. 

Achorutes tullbergi , var. concolor Schaffer, 19006.—Wahlgren, 1907. 

Uniform blackish blue. Eyes (fig. 67) eight on each side. Post¬ 
antennal organs (fig. 6S) with four (sometimes five) peripheral 
tubercles. Antennae shorter than the head; segments as 6:7:9:9 in 
relative lengths; sense-organ of third segment as in figure 69. Ungues 
(fig. 70) stout, slightly curving; inner margin unidentate one-third 
from apex. Unguicidi with setaceously prolonged outer margin and 
with the basal lamella suboblong on the second and third pairs of 
feet. Tenent hairs knobbed; 2, 3, 3, as a rule; occasionally 3, 3, 3, or 
1, 3, 3. Mucrones (fig. 71) one-third dentes in length, elongate- 
cuneate, apically rounded, with narrow lamella. Anal spines (fig. 72) 
two, half as long as hind ungues, arcuate, on prominent contiguous 
papillae. Clothing (fig. 73) of sparse short curving setae, with longer 
setae on the posterior part of the abdomen. Length, 2 mm. 

The variety concolor of Carpenter is pigmented uniformly; while 
typical dubius is flecked with pigment. 
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Specimens from Massachusetts agree in all essential respects with 
the original brief diagnosis by Tullberg and with the description by 
Carpenter, who compared his Franz-Josef specimens with Spitzbergen 
examples sent to him by Dr. C. Schaffer. The Massachusetts speci¬ 
mens belong to the variety concolor ) but differ from Carpenter’s 
description and figures in having stouter antennal segments, uniden- 
tate ungues and straighter mucrones. I sent some of these specimens 
to Schaffer, who reported that they were duhivs Tullberg, and changed 
the name to tullhergi; the name clubius having been previously used 
by Templeton for another species of Achorutes. 

I found large colonies of this species at Revere, Massachusetts, 
August 23 and 25, under wet boards on a salt marsh. 

ACHORUTES MACGILLIVRAYI, new species. 

Plate 13, figs. 74-81. 

Pale mottled blue above, pale beneath; or uniform dark blue above. 
Eye patches oval, remote from antennae. Eyes eight on each side. 
Postantennal organs (figs. 74, 75) with four or five peripheral tubercles. 
Antennae longer than the head, with segments as 7:8:9:20 in relative 
lengths. Sense-organ of third antennal segment as in figure 76. 
Unguis (fig. 77) feebly curving, inner margin unidentatc one-third 
from apex. Unguiculus one-half to three-fifths as long as unguis, 
with broad rounded basal lamella, and with apical half acuminate. 
Tenent hairs knobbed, 2, 3, 3 or 3, 3, 3, the middle hair larger than 
the other two. Dentes subcylindrical, slender, untoothed. Mucrones 
(fig. 78) one-fourth dentes in length, elongate-cuneate in profile, with 
projecting blunt apex and dorsal subapical notch. Anal spines 
(figs. 79, 80) two, about as long as the lamella of an unguiculus, stout, 
almost straight, on large contiguous papillae. Clothing (fig. 81) of 
sparse minute setae, with long stiff setae on the appendages and the 
extremity of the abdomen. Length, 1.6 mm. 

This species resembles Achorutes purpurescens Lubbock, from 
which it differs chiefly in the form of the mucrones and unguiculi and 
in the type of clothing. Purpurescens, of which I have received six 
European specimens from Dr. Caesar Schaffer, has long stiff setae in a 
row across the middle of almost every body-segment which are lacking 
in this specios. 

Described from numerous cotypes collected at Ithaca, New York, 
by Dr. A. D. MacGillivray, after whom the specios is named, and sent 
to me some years ago by him and also by Prof. F. L. Harvey, of Orono, 
Maine. 

Now York.—Ithaca, April 18, May 2, September 4, November 
12, under damp loaves and on surface of standing water, A. D. 
MacGillivray. 

Illinois.—Galesburg, March, on surface of lake, J. G. Needham. 

Cotypes .—Cat. No. 19900, U.S.N.M. 
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ACHORUTES VIATICUS Tullberg. 

Plate 13, figs. 82-88. 

Achorutes viaticus Tullberg, 1872, 1876.—Schott, 18916,1891a, 1896a.—R euter, 
1895.—Schaffer, 1896, 1897, 19006.—Lie-Pettersen, 1897, 1898.—Scher¬ 
bakov, 1898.—Carl, 1899,1901.— 1 Carpenter and Evans, 1899.-—Wahlgren, 
1899a, 1900a.—S korikow, 1900.—Willem, 1900.—Horner, 1901c/.—Kraus- 
bauer, 1901.—Axelson, 1905a, 19056, 1906 .—(Axelson) Linnaniemi, 
1907.—Shoebotham, 1914. 

Achorutes humicola Meinert, 1896. 

Ilypogastrura viatica (Axelson) Linnaniemi, 1911, 1912. 

Uniform dark blue. Eyes (fig. 82), eiglit on each side. Post- 
antennal organs (fig. S3) small, scarcely larger than one of the eyes, 
with four or five peripheral tubercles. Antennae shorter than the 
head, with segments as 6:5:7:7 in relative lengths. Fourth antennal 
segment with four or five olfactory hairs. Abdomen slightly dilated. 
Unguis (fig. 84) long, slender, feebly curving, minutely unidentate 
two-fifths from the apex. Unguiculus half as long as unguis; 
proximal half with a broad suboblong lamella; distal half acicular. 
Tcnent hairs clavate; 3, 3, 3 or sometimes 2, 3, 3; the middle hair 
longer than the other two. Rami of tenaculum quadridentate. 
Dentes three times as long as mucrones. Mucrones (figs. S5, 86) 
subovate in lateral aspect, with apical third falcate and outer lamella 
proximally broad and rounded, distally excavate. Anal spines 
(fig. 87) one-fourth to two-fifths as long as hind ungues, curving, on 
prominent adjacent papillae, which are about one-third as long as 
the spines. Clothing of numerous setae (fig. SS), short and curving, 
or longer, stout and stiff; the latter often feebly denticulate. Length, 
2 mm. 

The tooth of the unguis is often absent. The outer lamella of the 
mucro varies considerably in form. 

This species was reported from California by Schott) '91&, p. 23; 
'96a, p. 186), who said that the specimens from that State agreed 
fully with those of Sweden. I have never seen North American 
specimens of this species; hence have made my description and 
figures from 16 European examples that I have received from Dr. 
C. Schaffer. 

Achorutes viaticus is a widely distributed species, occurring through¬ 
out Europe, in Siberia, Greenland, and other Arctic localities, North 
America, Argentina, and sub antarctic South America. 

California.—San Francisco, B. Eiscn (Cal. Acad. Sci.). 

ACHORUTES GUTHRIE!, new species. 

Plate 14, figs. 89-94. 

Achorutes longispinus Tullberg, Guthrie, 1903. 

Dark blue. Eyes, eight on each side. Postantennal organs (fig. 
89) with four peripheral tubercules. Antennae shorter than the 
head. Sense organ of third antennal segment as in figure 90. 
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Unguis (fig. 91) unidcntatc near the middle of the inner margin. 
Unguiculus about half as long as unguis, with rounded or suboblong 
basal lamella and with apical two-thirds tapering to a point. Tenent 
hair single, unknobbed. Mucrones two-fifths as long as dentes, 
almost as long as hind ungues, somewhat slipper-shaped, the outer 
lamella having a prominent obtuse angle, as in figure 92. Anal 
spines (fig. 93) long, exceeding the hind ungues in length, slender, 
curving, separated basally. Clothing (fig. 94) of short curving setae 
and short stiff hairs. Length, 1 mm. 

This species referred to A . longispinus Tullberg by Guthrie, is 
distinct from that species, as I have found by comparing 20 of 
Guthrie’s specimens with 6 Spitzbergen examples of longispinus 
given to me by Doctor Schaffer. In longispinus the mucrones are 
spoon-sliaped and tuberculate, and the body setae differ from those 
of this species in form, number, and arrangement. 

A . guthriei is allied to A. bengtssoni Agren (’04, p. 2)' in the form of 
the mucrones; but the latter species is olive brown, with short anal 
spines, apically swollen dentes, eversible sac between the third and 
fourth antennal segments, and other characters different from those 
of this species. 

A . guthriei is also related to but evidently distinct from A. 
sigillatus Uzel (’90, p. 70). 

The preceding description is based on 20 of Guthrie’s specimens 
(slide No. 135 d, Univ. of Minn.), collected by him August 23, 1S99, 
at Lake Pepin, Minn., where they occurred by hundreds on the sur¬ 
face of a pool of water. 

The cotypes of A . guthriei are in the collection of the University of 
Minnesota. 

ACHORUTES PSEUDARMATUS, new species. 

Plate 14, figs. 95-100; plate 15, figs. 101-103. 

Black or mottled dark blue. Eyes, eight on each side (fig. 95). 
Postantennal organs (fig. 95) with four peripheral tubercles and a 
conspicuous round “Nebcnhocker”; the two anterior peripheral 
tubercles are twice as long as the posterior ones. Antennae subequal 
to head in length. Olfactory hairs of fourth antennal segment 
(fig. 96) seven in number—two outer, two inner, and three dorsal. 
Sense organ of third antennal segment as in figure 97. There is no 
eversible sac between the third and fourth antennal segments. 
Unguis (fig. 98) long, slender, slightly curving, unident ate near the 
middle of the inner margin; lateral margins each unidcntatc one- 
third from the base. Unguiculus extending half as far as the unguis, 
with rounded basal lamella and acuminate apical half. One long 
tenent hair, feebly clavate. Dentes stout, apically rounded. 
Mucrones (figs. 99, 100) three-fifths as long as dentes, in form much 
like those of armatuSj but with the outer lamella terminating distally 
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in a large toothlike thickening. Anal spines (figs. 101, 102) long, 
but shorter than hind ungues, slightly curving, on short contiguous 
papillae, which are onc-sevcnth as long as the spines. Clothing 
(fig. 103) of minute curving setae with one transverse row of long 
stiff hairs on each of the first six segments and many such hairs on 
the last three segments; the long hairs being often minutely serrate. 
Length, 1.6 mm. 

This species might easily be mistaken for armatus Nicolet, at first 
glance, on account of the general similarity in mucrones, claws, and 
anal spines. It differs from armatus , however, in the following 
particulars: the toothlike thickening of the outer lamella of the 
mucro; anal spines shorter than the mucrones; anal papillae short 
in relation to the spines; dentes rounded apically; eversiblo antennal 
sac absent; character of antennal sense organs; form of postantennal 
organs; form of basal lamella of unguiculus; type of clothing. In 
armatus , it should bo added, the infra-anal lobes arc small; in 
pseudarmatus they arc large (compare figs. 101 and 114). 

California.—Claremont, Gillett. 

British Columbia.—Kaslo, J. W, Cockle. 

Cotypes .—Cat. No. 19901, U.S.N.M. 

ACHORUTES ARMATUS Nicolet. 

Plate 7, fig. 2; plate 15, figs. 104-113; plate 16, figs. 114-117. 

Podura armata, Nicolet, IS 11. 

Achorutcs armatus Gervais, 1844.'—Nicolet, 1847.—Lubbock, 186S, 1873.— 
Tullberg, 1871, 1872, 1876.—Parona, 1879, 1882, 1888, 1895.—Tomosvary, 
1SS3.-—Oudemans, 1890.'—ITzel, 1890, 1891.—MacGillivray, 1891.-—Schott, 
1S916, 1894a, 1896a, 1902.— Moniez, 1894.—Dalla Torre, 1895.—Reuter, 
1895.—Meinert, 1896.—Schaffer, 1896, 1897, 1900a, 19005 .—Carpenter, 
1897.—Lie-Pettersen, 1897, 189S.—Poppe and Sciiaffer, 1897.— 

Scherbakov, 1898,1899.—Carl, 1S99,1901.—Carpenter and Evans, 1S99.'— 
Wahlgren, 1900a.—C orner, 1901c7.—Krausbauer, 1901.—Willem, 1902.— 
Agren, 1903,190L—Axelson, 1905a, 19055, 1906 .—(Axelson) Linnaniemi, 
1907, 1909.—Collinge and Shoebotham, 1910.—Imms, 1912.—Shoebotham, 
1914. 

Achorutcs boletivorus Packard, 1873. ■—MacGillivray, 1891.— Dalla Torre, 
1895.— Guthrie, 1903. 

Achorutcs marmoratus Packard, 1873. —MacGillivray, 1891. —Harvey, 1893. 

Achorutcs texensis Packard, 1873. —MacGillivray, 1891. —Dalla Torre, 1895. 

Achorutcs pratorum Packard, 1S73. —MacGillivray, 1891. —Dalla Torre, 1S95. 

Ilypogastrura armata (Axelson) Linnaniemi, 1911, 1912.- —Caroli, 1914. 

Very variable in coloration. General color vinaceous, pale violet, 
greenish gray, or dark blue. One variety is canary yellow marbled 
with lavender, with two dorsal stripes of the latter color. The 
dorsum is commonly mottled or marbled, and the pleura and sternum 
pale yellow with round spots made by hypodermal nuclei. A large 
interocular spot occurs. Ocular patches conspicuous, black, hemi¬ 
spherical. Eyes eight on each side. Postantennal organ (figs. 104, 
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105) largo, with four unequal peripheral tubercles. Antennae shorter 
than the head; segments in relative lengths as 5:4:5:6; fourth seg¬ 
ment with seven olfactory hairs: two outer, two inner, and three 
dorsal (fig. 106). Sense-organ of third segment as in figure 107. 
Between the third and fourth antennal segments is a large ventral 
evcrsible bilobod sac (fig. 108). Body stout; abdomen feebly dilated. 
Unguis (fig. 109) long, slender, slightly curving, unidontate near the 
middle of the inner margin; lateral margins each unidentate one- 
fourtli from the base (fig. 110). Unguiculus with suboblong basal 
lamella and setaceous apex, extending about as far as the tooth of the 
opposite claw. One long tenent hair, unknobbed. Dentes stout, 
subcylindrical. Mucrones (figs. 111-113) half as long as dentes, api- 
cally rounded; inner lamella narrow, simple; outer lamella with a large 
sub triangular dorsal lobe. Anal spines (figs. 114-116) long, a little 
longer than the ungues in adult specimens, slender, curving, on large 
contiguous papillae, which are one-third to one-half as long as the 
spines. Clothing (fig. 117) dense, consisting of abundant short curv¬ 
ing setae and numerous long hairs and setae, which are frequently 
serrate. Length, 1.5 mm. 

In small specimens the anal spines are shorter than the ungues and 
straight. One of my specimens had three fully developed anal spines, 
there being an accessory median spine in front of the other two; this 
variation occurs in several species of the genus. 

The two following varieties have been found in Europe but not as 
yet in this country: var. inermis Axclson ('05&), in which anal spines 
and papillae are absent; and var. cuspidatus Axelson CO55), in which 
the seta of the unguiculus extends almost beyond the unguis and is 
bent distally. 

Specimens from the United States agree with European examples, 
as both Dr. Schaffer and myself have found. 

The cotypes of Achorutes bolctivorus Packard (73) in the Museum 
of Comparative Zoology, Cambridge, Massachusetts, are A. armatus 
Nicolet. Those that I studied there were labeled “Brunswick, Me., 
Sept. 10;” the specimens recorded by Packard from Salem, Massa¬ 
chusetts, being absent from the collection. 

The cotypes of Achorutes marmoratus Packard (73) were also 
missing; but Packard's description of this species evidently applies 
to the lilac-colored variety of A. armatus that I used to find in abun¬ 
dance in eastern Massachusetts. 

Packard's (73) description of Achorutes texensis also applies to 
A. armatus so far as it goes. The cotypes of texensis consist, however, 
of two specimens of armatus and four of another species of Achorutes , 
short-spined and apparently undescribed, which can not be fully 
described at present without sacrificing some of the cotypes. I hope 
to get some more specimens of this species from Texas. 
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Packard's ('73) Achorutes pratorum is simply a color variety of 
armatus, as I have found by an examination of his cotypes from 
Orono, Maine, those from Brunswick being absent from the collection 
in Cambridge, Massachusetts. 

The species referred to Achorutes holctivorus Packard by Guthrie 
(’03) is armatuSj as is evident from his description and from some of 
his specimens that I have studied. 

Achorutes armatus , one of the most abundant species of its genus, 
occurs in large colonies in a great variety of situations: under the 
loose moist bark of logs, on damp soil under wood or dead leaves, 
underground among the roots of grasses or other plants, in moss, on 
pools of fresh water. This species is the one commonly found on 
fungi, particularly agarics, though it occurs on Boletus , Polyporus, 
Morchellaj and other genera as well. 

In Massachusetts there are three annual generations and possibly 
four. During one season I followed the development of three succes¬ 
sive colonies in the same spot (under the bark of an elm log); they 
matured, respectively, late in May, early in July, and late in August, 
at int ervals of about six weeks. The species may be found, however, 
in all stages of its growth, at any time from April to October, in Mas¬ 
sachusetts. There it passes the winter in the egg. 

Achorutes armatus is one of the most widely distributed species of 
Collembola. It occurs in all parts of Europe, in Siberia, Spitsbergen, 
Greenland, northern Africa (Tripoli), Sumatra, Ceylon, New Zealand, 
Brazil, Paraguay, Uruguay, Chile, and doubtless throughout the 
United States. 

Maine.—Brunswick, September 10, A. S. Packard, jr. (M. C. Z.). 
Orono, July, A. S. Packard, jr. (M. C. Z.). Orono, April, May, June, 
September, F. L. Harvey. 

New Hampshire.—Franconia, Mrs. A. T. Slosson. 

Massachusetts.—Arlington, April 12, June, August 2, September 9, 
19. Cambridge, March 8, 15, 23 (in a greenhouse on those dates), 
May 2, 4, 7, 15, June 1, S, 11, 16, July 16, August 21, 28, September 11. 
Lexington, May 10, September IS. Waltham, May 3, September 6. 

New York.—Ithaca, April 14, A. D. MacGillivray. Varna, March 
27, N. Banks. 

Pennsylvania.—Harrisburg, H. A. Surface. 

Ohio.—Salem, March 21, A. D. MacGillivray. Salineville, Feb¬ 
ruary 22, A. D. MacGillivray. Yellow Springs, August 20. 

Illinois.—Urbana, April 13, 30, July 16, August 1, October 15. 
White Heath, May 8. 

Missouri—Columbia, February, C. II. Crosby. Olden, April 5, 
E. P. Taylor. 
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Minnesota.—J. E. Guthrie (Univ. Minn.). 

Colorado.—Fort Collins, June 10, C. F. Baker. 

California.—L. M. Brenuier (Stanford Univ.). Claremont, Feb¬ 
ruary 13, E. O. Essig. Berkeley, G. Eiscn (Cal. Acad. Sci.). 

Texas.—Waco, G. W. Bclfrage (M. C. Z.). 

Canada.—Arnprior, Ontario, September, C. MacNamara. 

Cuba.—Santiago de las Vegas, W. T. Horne. 

Subgenus SCHOTTELLA SeMffer. 

Schottella Schaffer, 1896. 

Schottella Borner, 1901(7. 

KEY TO SPECIES OF SCHOTTELLA. 

Anal spines one-fourth as long as hind ungues; ungues unidentate; tenent hairs 3, 4, 4. 

uniunguiculatus, p. 494. 

Anal spines minute; ungues untoothed; tenent hairs 2, 2, 2. glasgowi, p. 494. 

ACHORUTES (SCHOTTELLA) GLASGOWI, new species. 

Plate 16, figs. 118-126. 

Dark blue. Eyes, eight on each side. Postantennal organs (fig. 

118) with four peripheral lobes, confluent basally. Antennae cylin¬ 
drical, subequal to the head in length; segments in relative lengths 
as 7:10:12:15. Olfactory hail's of fourth antennal segment (fig. 

119) seven in number: three outer, three inner, and one dorsal. 
Sense-organ of third antennal segment as in figure 120. Unguis (fig. 
121) stout, feebly curving; inner margin untoothed; lateral margins 
each unidentate two-thirds from the base. Unguiculus absent, repre¬ 
sented by a minute setaceous projection. Tenent hairs two, long, 
knobbed. Dentes with four dorsal setae (fig. 122). Mucroncs (figs. 
123, 124) five-sevenths as long as dentes, simple, gradually tapering. 
Anal spines (fig. 125) two, minute, conical, separated, on minute 
papillae. Clothing (fig. 126) of stout curving setae, the larger of 
which are feebly serrate. Length, 1 mm. 

Blau volt, New York, March 17, May 13, 1914. Taken from old 
mines of Agrilus sinuatus in pear, by Dr. Hugh Glasgow, after whom 
the species is named. 

Cotypes. —Cat. No. 19902, U.S.N.M. 

ACHORUTES (SCHOTTELLA) UNIUNGUICULATUS Tullberg. 
riate 17, figs. 127-136. 

Achorutcs ununguiculatus Tullberg, 1869, 1871, 1872.— Schott, 1894. 

Achorutcs uniunguiculatus Meinert, 1896.— (Axelson) Linnaniemi, 1907. 
Schottella uniunguiculata Schaffer, 1896, 1900a, 19006.— Ivrausbauer. 1901. 
Schottella ununguiculata Scherbakov, 1898. 

Achorutcs ( Schottella ) uniunguiculatus Axelson, 1905. 

Jfypogastrura ( Schottella) ununguiculata (Axelson) Linnaniemi, 1912. 

Dark blue. Eyes (fig. 127), eight on each side. Postantennal 
organ (fig. 128) with four peripheral lobes, which are hemispherical, 
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subequal, and basally confluent, the organ being smaller than one of 
the eyes. Antennae shorter than the head; first three segments sub¬ 
equal in length. Fourth antennal segment with five short stout 
olfactory hairs; three outer and two inner. Sense-organ of third 
antennal segment as in figure 129. Unguis (fig. 130) stout, feebly 
curving, unidentate. Tenent bail’s 3, 4, 4, knobbed. Rami of tena¬ 
culum tridentate. Dens (fig. 131) with five setae. Mucro (figs. 132, 
133) three-fifths as long as dens, minutely tuberculatc, elongate- 
triangular, apically projecting and rounded, with a prominent ven¬ 
tral lobe about one-third from the base. Anal spines (figs. 134, 135) 
two, small (one-fourth as long as hind unguis), conical, curving for¬ 
ward, on separated papillae, which are longer than the spines. Cloth¬ 
ing (fig. 136) of sparse short curving setae. Length, 1.3 mm. 

On one specimen the left postantennal organ showed live peripheral 
lobes, an abnormal condition. 

I sent specimens of this form to Walter M. Linnaniemi, of Finland, 
who replied that they agreed in all essential characters with the 
European Schottella uniunguiculata , the only difference being that the 
cuticular tubercles seemed to be somewhat larger in our specimens 
than in his. He kindly sent me a European example of the species, 
from which I was able to confirm my determination of the American 
form. 

I have found this species in large colonies at the base of apple, 
maple, and hackberry trees. 

Illinois.—-Urbana, April 16, May, October 6. Savoy, October 26. 

Genus XENYLLA Tullberg. 

Xenylla Tullberg, 18G9. 

Eyes five on each side. Postantennal organ absent. Unguiculus 
absent. Furcula small, not reaching the ventral tube. Dens and 
mucro confluent in some species. Anal spines two, small; present in 
most species. 

KEY TO SPECIES OF XENYLLA. 


Dens and mucro confluent. marifima, p. 498. 

Dens and mucro demarcated by an articulation. 

Apex of mucro simple, not strongly hooked. 

Anal spines large, one-fourth as long as hind unguis. baconae, p. 496. 

Anal spines minute. 

Lamella of mucro broad (fig. 154); unguiculus represented by a rounded 

tubercle. welchi, p. 497. 

Lamella of mucro narrow (fig. 141); vestige of unguiculus 

absent. humicola , p. 496. 

Apex of mucro strongly hooked (fig. 161). gracilis, p. 497. 
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XENYLLA HUMICOLA (O. Fabricius) Tullberg. * 

Plate 17, figs, 137-142. 

Podura humicola O. Fabricius, 1780. 

Achorutcs humicola Lubbock, 1S73. 

Xcnylla humicola Tullberg, 1876. —MacGillivray, 1891.— Dalla Torre, 
1895. —- TLeuter, 1895. —Schaffer, 1896, 19006. —Carpenter and Evans, 
1S99. —Skorikow, 1900 .—Wahlgren, 1900«, 19006. —Ivrausbauer, 1901.— 
Agren, 3903. —Davenport, 1903. —Axelson, 1905, 1906. —(Axelson) 
Linnaniemi, 1907, 1909, 1911, 1912. 

Xcnylla marilima Meinert, 1896. 

Dark blue. Eyes five on each side (fig. 137). Antennae slightly 
shorter than the head. Fourth antennal segment with four or five 
olfactory hairs three or four lateral and one dorsal. Unguis (fig. 
138) curving, with inner margin unidentate one-third from apex. 
Tcnent hairs two, knobbed. Tenaculum tridentate on each branch. 
Manubrium with a deep median-longitudinal ventral furrow. Dens 
a little longer than mucro, with two dorsal setae (fig. 139). Mucro 
clearly articulated with dens, slightly longer than hind unguis, 
gradually tapering (figs. 140, 141), apically rounded, with a narrow 
lamella terminating before the apex, and with a sharp ventral in¬ 
cision about one-third from the base. Anal spines two (fig. 142), 
minute, conical, straight, on minute papillae separated from each 
other. Clothing of sparse short curved setae, with a few longer 
bristles, some of the larger setae being denticulate. Maximum 
length, 1.5 mm. (2 mm., Schaffer). 

The North American specimens that I have studied happened to 
be somewhat smaller than European examples, of which I have 
received 27 from Doctor Schaffer, but agreed with them in every 
other respect. 

Massachusetts.—Revere, August 23, abundant under ii board on a 
salt marsh. 

New York.—Cold Spring Harbor, Long Island, C. B. Davenport. 

Ontario, Canada.—St. Thomas, August; Toronto, December (Div. 
Ent., Ottawa). 

XENYLLA BACONAE, new species. 

Plate 18, figs. 143-149. 

Blackish blue; antennae, legs, and furcula violet. Eyes five on 
each side. Antennae subequal to head in length. Sense-organ of 
third antennal segment as in figure 143. Unguis (fig. 144) slender, 
untoothed. Tencnt hairs two, knobbed, extending almost to the 
apex of the unguis. Furcula not extending to the apex of the 
abdomen. Dens and mucro clearly demarcated by an articulation 
(fig. 145). Dens with two dorsal setae. Mucro (fig. 14G) four- 
fifths as long as dens, subequal to hind unguis in length, gradually, 
tapering, apically rounded, with a sharp ventral incision one-third 
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from the base, and without a lamella. Anal spines (fig. 147, 148) 
two, minute, about one-fourth as long as hind unguis, feebly curving 
forward, on low separated papillae. Clothing (fig. 149) of sparse 
short curving setae with fewer longer and stiff setae, the largest 
setae often being minutely serrate. Length, 1.5 mm. 

California.—Claremont, in great numbers on pools of water in a 
newly plowed field after a rainstorm, Gertrude A. Bacon, after whom 
the species is named. 

Cotypes .—Cat. No. 19903, U.S.N.M. 

XENYLLA WELCHI, new species. 

Plate IS, figs. 150-157. 

Pale violet or grayish; pigment mottled. Eyes five on each side. 
Antennae slightly shorter than the head. Sense-organ of third 
antennal segment as in figure 150. Unguis (fig. 151) unidentate, 
minutely tuberculate. Unguiculus represented by a rounded tubercle. 
Tonent hairs 1, 2, 2, knobbed. Rami of tenaculum tridentate. Dens 
and mucro demarcated by an articulation (figs. 152, 153); dens with 
two setae. Mucro (figs. 153, 154) three-fifths as long as dens, 
distally produced and curving, apically rounded; inner lamella 
broad, terminating before the apex, minutely tuberculate. Anal 
spines (figs. 155, 156) two, minute, separated, curving slightly 
forward. Clothing (fig. 157) of sparse short curving setae. Length, 
0.9 mm. 

There is some variation in the form of the mucro, as will be seen 
from figures 153 and 154; furthermore, the tooth of the unguis is 
sometimes absent. 

Manhattan, Kansas, January 4, in enormous numbers on mush¬ 
room beds in a greenhouse. Collected by Dr. P. S. Welch, after 
whom the species is named. 

Walnut, Kansas, in immense numbers on the ground, E. P. Taylor. 

Chicago, Illinois, August 14, on walls of carnation house, J. J. 
Davis. 

Cotypes .—Cat. No. 19904, U.S.N.M. 

XENYLLA GRACILIS Guthrie. 

Plate 19, fio-8. 158-161. 

Xenylla gracilis Guthrie, 1903. 

‘ k Rather dark blue above, paler beneath. Body slender, fusiform, 
head narrow in front, becoming broader between the eyes and then 
narrowing again. Thorax narrower than the head. Abdomen gradu¬ 
ally broadening posteriorly till the fourth segment, after that nar¬ 
rowing rather abruptly, tho fifth and sixth segments being much 
narrower. The sixth is blunt on the end, and bears two supra-anal 
10600°—Proc.N.J\I.voI.50—16-32 
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spines (figs. 158, 159) on separated papillae, the spines not longer 
than the papillae themselves. Claws short, unarmed, tibiae with two 
clavate hairs. Ocelli (fig. 1G0) placed as usual in this genus. Anten¬ 
nae hardly longer than the head. The second, third, and fourth seg¬ 
ments about equal and somewhat longer than the first. The third 
and fourth are broad. The mucro (fig. 161) is of a different form from 
any described or figured so far, the recurved hook at its end being 
quite characteristic of the species. The dentes and mucrones together 
are about one-third longer than the claw. Length, 0.9 mm. Taken 
rather rarely in damp places under boards along the Mississippi bot¬ 
tom lands, where they live socially.” 

Minnesota.—J. E. Guthrie (Univ. of Minn.). 

This description and the accompanying figures have been copied 
from Guthrie, as I have not seen specimens of the species. 

XENYLLA MARITIMA Tullberg. 

Plate 19, figs. 162-166. 

Xenylla maritimci Tullberg, 1S69,1871,1872.— Lubbock, 1873. —Brook, 1883 — 
MacGillivray, 1891. —Schott, 1S916, 1894a. —Uzel, 1891. —Schaffer, 
1S96. —Poppe and Sciiaffer, 1897. —Lie-Pettersen, 189S. —Scherbakov, 
1898. —Carl, 1899. —Wahlgren, 18996. —Borner, 1901rZ. —Krausbauer, 
1901. —Agren, 1903. —Carpenter and Evans, 1904. —Axelson, 1905, 
1906. —(Axelson) Linnaniemi, 1907, 1912. —Caroli, 1914. 

Grayish blue. Eyes five on each side. Antennae slightly shorter 
than the head. Fourth antennal segment with four olfactory hairs: 
three lateral and one dorsal. Unguis (fig. 162) stout, without teeth 
or with a single small tooth. Tenent hairs two, knobbed. Rami of 
tenaculum tridentate. Manubrium with a deep median-longitudinal 
ventral furrow. Dens and mucro confluent (fig. 163); dental region 
with two setae; mucronal portion with a blunt apical hook, an ante- 
apical notch, and a narrow lamella. Anal spines two (figs. 164, 
165), small, stout, curving slightly forward, on broad contiguous 
papillae. Clothing (fig. 166) of sparse curving setae, some of which 
are denticulate. Length, 1.5 mm. 

Xenylla maritima , which occurs in most parts of Europo and in 
northern Africa, has been recorded from California by Schott ('91, 
p. 24). I have seen no American examples of this species, but have 
studied 14 European specimens which I received from Dr. Caesar 
Schaffer. 

California.—About 30 specimens, Dr. Gustav Eisen (Zool. Mus. 
Upsala). 

Tribe PSEUDACHORUTINI Borner. 

Pseudachorutini Borner, 1906. 

KEY TO GENERA OF PSEUDACHORUTINI. 


1. Furcula present.2. 

Furcula absent; unguiculus absent.5. 

2. Anal spines absent.3. 

Anal spines present.4. 
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3. Eyes eight on each side; lamella of mucro simple . . Pseudachorutes Tullberg, p. 500. 
Eyes five on each side; lamella of mucro with oblique pocketlike lobes. 

Odontella Schaffer, p. 502. 

4. Anal spines three; unguiculi and postantennal organs absent; furcula short and 

weak; mucro hooked; eyes usually eight (sometimes five') on each side. 

Friesca Dal la Torre, p. 499. 

Anal spines two; unguiculi and postantennol organs present; mucro lamellate; 
eyes five on each side. Xcnyllodes Axelson. 

5. Postantennal organs present.6. 

Postantennal organs absent.7. 

0. Eyes five on each Bide or none; mouth parts not greatly reduced, not projecting 

in a cone; maxilla distally toothed. Amtrida Laboulbene, p. 503. 

Eyes two or four on each side; mouth parts greatly reduced, projecting in a short 

cone; maxilla stilettolike, untoothed. Micranurida Borner. 

7. Eyes two or three on each side or none; mouth parts greatly reduced; projecting 
in a cone. Paranura Axelson, p. 506. 

The genus Brachysius MacGillivray (’936, p. 317) is evidently syn¬ 
onymous with Pseudachorutes Tullberg. I have not seen specimens 
of Brachysius dilatatus MacGillivray, the cotypes of which have been 
misplaced, and in the absence of data in regard to the mucrones and 
ungues can not place the species at present. 

Genus FRIESEA Dalia Torre. 

Triaena Tullberg, 1871. 

Fricsea Dalla Torre, 1895. 

Eyes 16. Postantennal organs absent. Antennae four-segmented. 
Mandible without molar surface. Head of maxilla simple. Ungui- 
culus absent. Furcula short, weakly developed; mucro hooklike. 
Anal spines three. Anal segment small; supra-anal valve rounded, 
semi-globose. Body without segmental tubercles. Cuticula tuber- 
tubcrculate. 

FRIESEA CALDARIA Guthrie. 

Plate 19, figs. 167, 168. 

Friesia caldaria Guthrie, 1903. 

“Purplish blue above, paler beneath. Eye spots conspicuously 
black. Body short and thick, with antennae, legs, and furcula to 
correspond. Head triangular in outline as seen from the side. Claw 
rather short and stout, tibiae with two clavate hairs nearly as long 
as the claw. The fifth and sixth segments of the abdomen bear 
dorsally several clavate hairs. The furcula is more rudimentary than 
in any other genus, the manubrium being very short and broad, the 
mucrones hooked at the end, and two-thirds as long as the dentes. 
Dentes and mucrones together are but little longer than the larger 
anal horns. The three anal horns (fig. 167) are situated in a triangle, 
the hindmost one being median and somewhat smaller than the other 
two. Each one is set on a short papilla (fig. 168). There is present 
a well-developed tenaculum, with two-toothed blades much as in 
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Achorutes. The skin is thickly covered with small conical chitinous 
tubercules. Length, 0.75 mm. 

“Under boxes and plant jars in university greenhouse, where the 
dirt is quite moist.” 

Minneapolis, Minnesota, J. E. Guthrie (Univ. of Minn.). 

I have never seen this species, hence have simply copied Guthrie’s 
description and figures. Linnanicmi (T2, p. 58) says it is rather 
likely that Guthrie’s species is his Friesea claviseta , described in 1900 
(Axelson, ’00, p. 112). 

Genus PSEUDACHORUTES Tullberg. 

Pseudachorules Tullberg, 1871. 

Eyes eight on each side. Postantcnnal organs usually present, 
with 6 to 20 peripheral tubercles. Antennae conical, four-segmented. 
Mouth parts reduced, suctorial, projecting in a cone. Unguiculi 
absent. Furcula present, not extending to the ventral tube. Anal 
spines absent. Cuticula tuberculate. 

KEY TO SPECIES OF PSEUDACHORUTES. 

Dark blue or grayish blue throughout; postantennal organs oval. 

Mucrones elongate triangular; ungues untoothed; tenent hairs absent; post¬ 
antennal organs with 20 to 25 peripheral tubercules. coinplexus , p. 501. 

Mucrones subcrescentie; ungues unidentate; one elavate tenent hair; postantennal 

organs with 10 or 11 peripheral tubercles. lunatus , p. 501. 

Pale purple; mesothorax and-last two body segments pale orange; postantennal organs 

round. aureo/asdntus , p. 500. 

PSEUDACHORUTES AUREOFASCIATUS Harvey. 

Plate 19, figs. 169-173. 

Gnathocrphalus aurco/ascialus Harvey, 1898. 

Pale purple above, excepting the mesothorax and the last two 
abdominal segments, which are pale orange. Eyes (fig. 169) eight 
on each side. Postantennal organ (fig. 169) with 12 to 15 peripheral 
tubercles arranged in a rosette. Antennae subcqual to head in 
length (excluding the mouth parts), not approximate basally, with 
segments as 10:9:10:12 in relative lengths; third and fourth segments 
subconfluent. Buccal cone long (fig. 170). Ungues (fig. 171) stout, 
strongly curving, with one or two teeth behind the middle of the 
inner margin. Tenent hairs absent. Furcula short and stout. 
Mucrones half as long as dentes, spoon-shaped (fig. 172). Cuticular 
tubercles larger and more pointed on the last two abdominal seg¬ 
ments than elsewhere. Long stout blunt curving hairs (fig. 173) 
occur sparsely on the head, numerously on the last three abdominal 
segments, and in a single transverse row on each of the first six body 
segments. Length, 1.5 mm. 
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My additions to Harvey's description have been made from a study 
of two of the cotypes. 

Described originally from five cotypes, found on a decorticated 
log in low damp woods, Orono, Maine, September, 1897, by F. L. 
Harvey. 

PSEUDACHORUTES COMPLEXUS MacGillivray. 

Plate 20, figs. 174-180. 

Gnathoeephalus complexus MacGillivray, 1S936. 

Dark blue, with a lateral row of pale spots. Head strongly pro¬ 
duced between the antennae. Eye patches black, small, convex. 
Eyes eight on each side of the head (fig. 174). Postantennal organs 
(fig. 175) with about 20 to 25 peripheral tubercles arranged in an 
oval. Antennae (fig. 176) shorter than the head, basally approxi¬ 
mate, with segments as 12:9:8:12 in relative lengths; basal segment 
one-half broader than long; second three-quarters as broad as the 
first, cup-shaped; third and fourth each one-half as broad as the first 
and separated by an indistinct oblique suture; fourth segment 
rounded-conical. Mouth parts (fig. 177) suctorial, elongate, pro¬ 
jecting in a cone one-half as long as the head. Body stout, gradually 
dilating. Tibiotarsus with two large white spots; femur with one. 
Ungues (fig. 178) long, slender, uniformly tapering, strongly curving, 
untoothed, basally pigmented, shortest on the first pair of feet. 
Unguiculi absent. Tenent hairs absent. Furcula short, extending 
to the posterior border of the genital segment. Manubrium stout. 
Dentes (fig. 179) subcylindrical, with 11 or more large conical dorsal 
tubercles. Mucro (fig. 179) two-thirds as long as dens, elongate- 
triangular in lateral aspect, terminating in a small rounded upturned 
lobe. Anal spines absent. Antennae, legs, and furcula with many 
long stiff setae; anal and genital segments with numerous stiff setae 
of moderate length; remaining body segments almost naked, each 
with a single transverse row of short curving setae (fig. ISO). Cuticula 
finely tuberculate. Length, 3-4 mm. 

The pi'esent description and figures of this species have been made 
from a single cotype sent to me by MacGillivray. 

Olympia, Washington, T. Kincaid. 

PSEUDACHORUTES LUNATUS, new species. 

Plate 20, figs. 181-1SG. 

General color grayish blue; pigment blue, mottled, interspersed 
with close rounded pale spots; sternum, legs, and furcula unpig- 
inented; antennae blue. Eyes (fig. 181) eight on each side; eye 
spots black. Postantennal organs (fig. 182) with 10 to 12 peripheral 
tubercles arranged in an oval. Antennae shorter than the head; 
third and fourth segments confluent. Mouth parts projecting in a 
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cone. Unguis (fig. 183) stout, slightly curving, with inner margin 
unidentate one-third from the base. Tenent hair single, long, clavate. 
Tenaculum tridentate. Dentes stout, swollen dorsally, with coarse 
dorsal tubercles (fig. 184). Mu crones (fig. 185) two-fifths as long as 
dentes, subcrescentic, with large outer and inner lamellae and deep 
acute incision between the outer lamella and the apex. Clothing of 
sparse short curving setae (fig. 186), with longer and stiller setae on 
the posterior part of the abdomen. Length, 3 mm. 

Urbana, Illinois, May 9, in a damp log. 

Cotypes. —Cat. No. 19905 U.S.N.M. 

Genus ODONTELLA Schaffer. 

Odontella Schaffer, 1897.— Agren, 1904.— Borner, 1909— (Axelson) Lin- 
naniemi, 1912. 

Xenyllodcs Axelson, 1903a (part). 

Body stout. Mouth parts suctorial, projecting in the form of a 
cone. Eyes five on each side. Postantennal organ with four (five 
in O. thauma Borner) peripheral confluent lobes. Antennae shorter 
than the head, four-segmented. Unguiculus absent. Furcula not 
reaching the ventral tube. Mucro with two pocketlike dorso-lateral 
lobes. Anal spines absent, or represented by two or more modified 
abdominal tubercles. Integumentary tubercles coarse, tooth or thorn¬ 
like. 

ODONTELLA EWINGI, new species. 

Plate 21, figs. 187-197. 

Eye patches black, oval. Eyes (fig. 187) five on each side. Post¬ 
antennal organ (fig. 188) with four peripheral confluent lobes, of 
which the posterior is shorter than the others. A median pseudo- 
celliis occurs near the postero-dorsal margin of the head. On each 
side of the head are six to eight stout conical spines (figs. 189, 190). 
Antennae shorter than the head, stout; segments as 2:3:2:2 in rela¬ 
tive lengths; the two basal segments four times as broad as long and 
contiguous. Buccal cone (fig. 190) half as long as the head. Several 
stout conical spines, similar to those of the head, occur on each of 
the legs; there being one on each trochanter and one on each femur 
(fig. 191). Long outstanding hams occur on the legs, as in figure 
191. Tibiotarsus divided into two segments by an obsolete suture 
(fig. 191). Unguis (fig. 192) stout, with a long slender tooth at the 
base of the inner margin, and a pair of prominent basal lateral teeth 
(fig. 193). Dentes stout, bearing dorsally two setae and three stout 
spines (fig. 194). Mucrones (fig. 194) almost as long as dentes, 
slightly longer than hind ungues; outer lamella modified to form 
two large oblique pocketlike lobes; inner lamella narrow; apex spoon¬ 
like. Setae of the body (fig. 195) sparse, recurving, mostly short, 
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becoming longer on the posterior part of the abdomen. Integu¬ 
mentary tubercles (fig. 196) coarse, tooth or thornlike, largest toward 
the apex of the abdomen, longitudinally furrowed, the outlines of 
their bases forming the characteristic patterns shown in figure 197. 
Anal spines represented by two slightly modified integumentary 
tubercles, as in figure 196. Length, 2 mm. 

Described from 11 eotypes, Corvallis, Oregon, December 25, under 
wood on moist ground. Collected by Dr. Ilenry E. Ewing, after 
whom the species is named. 

Cotypes .—Cat. No. 19906, U.S.N.M. 

Genus ANURIDA Laboulb&ne. 

Achorutcs, Guerin, 1836. 

Anoura Nicolet, 1S47. 

Anurida Laboulb£ne, 1865. 

Aphoromma MacGillivray, [1S936.] 

Anuridella , Willem, 1906. 

Eyes 10 or none. Postantennal organ present; peripheral tubercles 
several or many, arranged in a circle in most species. Mouth parts 
not projecting in a cone. Head of maxilla with three toothed 
lamellae. Mandibles without molar surface. Unguiculus absent. 
Furcula absent. Anal spines absent. Pseudocelli absent. Body 
without large segmental tubercles. Cuticular tubercles present. 

key to species op anurida. 

Dark blue or bluish gray. Eyes 10. 

Postantennal organs with 6 to 10 peripheral tubercles, arranged in a circle, 

maritima, p. 503. 

Postantennal organs with 17 to 40 peripheral tubercles, arranged in a regular 
or irregular ellipse. 

Peripheral tubercles 17 to 30; ungues slender, feebly unidentate 

or untoothed. tullbergi , p. 504. 

Peripheral tubercles 30 to 40; ungues stout, strongly unidentate. 

amorita, p. 505. 

White; eyes absent. granaria , p. 506. 

ANURIDA MARITIMA Guerin. 

Plate 22. figs. 198-202. 

Achorutes maritimus Guerin, 1836. 

Anoura maritima Nicolet, 1847. 

Anurida maritima Laboulbene, 1865.— Packard, 1873.— MacGillivray, 1891, 
18935, 1894.— Sciiott, 1894a, 18946.— Dalla Torre, 1895.— Schaffer, 
1896.— Carpenter and Evans, 1899.— Willem, 1900.— Evans, 1901a, 
1908.— Davenport, 1903.— Imms, 1906. 

Lipura maritima Lubbock, 1873. 

Blackish blue. Eyes (fig. 198) five on each side. Postantennal 
organs (fig. 199) with 6 to 10 peripheral tubercles arranged in a 
rosette. Antennae shorter than the head; last two segments con- 
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fluent dorsally, distinct ventrally; sense-organ of third segment as in 
figure 200; subapical sense-organ of fourth segment large, trilobed. 
Unguis (fig. 201) slender, uni dentate a little behind the middle of the 
inner margin or untoothed. One tenent hair, unknobbed. Clothing 
of abundant closely set setae (fig. 202) the larger setae denticulate. 
Length, 3 mm. 

In 1898 I sent Massachusetts examples of this species to Dr. 
Caesar Schaffer, who reported that they agreed with European 
specimens of Anurida maritima . 

Anurida maritima is strictly a maritime species. It occurs abun¬ 
dantly on the seashore chiefly between tide marks, and at low tide 
may be seen crawling about on rocks, sand, seaweed, driftwood, etc., 
and feeding on dead mollusks or crustaceans. As the tide rises the 
insects burrow into the sand or crawl into crevices in rocks or other 
objects, and become submerged; the hairy clothing retaining a 
supply of air sufficient to enable these insects to survive under water 
until the tide falls; or even for several days if necessary. 

This collembolan, a most serviceable species for investigation, has 
been the subject of an important monograph by Imms (’06). 

In Europe, Anurida maritima has been reported from Sweden, Den¬ 
mark, Germany, Holland, Belgium, France, and Great Britain. In 
this country it is a common species along the Atlantic coast. 

Massachusetts.—Salem, A. S. Packard, jr. (M. C. Z.). Boston, 
July 28, August 3, 4, 8, 10, 11, 20, 25, September 1, October 20. 
Neponset, May 4, October 10, 20, November 20. Duxbury, Septem¬ 
ber 27, J. J. Skidmore. Buzzards Bay, J. E. Todd (M. C. Z.). Woods 
Hole, A. M. Claypole. Nantucket, A. S. Packard, jr. (M. C. Z.). 

New York.—Cold Spring Harbor, Long Island, C. B. Davenport. 

New Jersey.—A. E. Merrill. 

Florida.—E. Lonnberg. 

ANURIDA TULLBERGI Schott. 

Plate 22, figs. 203-205. 

Anurida tullbergi Schott, 1891a, 1894a. 18946, 1902.— MacGillivray, 1894.— 
Reuter, 1895. —Schaffer, 1896. —Lie-Pettersen, 1898. —Scherbakov, 
1898 —Born er, 1901</.— Carl, 1901.— Agren, 1903. —Guthrie, 1903.— 
Axelson, 1905a. —(Axelson) Linnaniemi, 1907, 1912. 

Bluish black above, gray beneath; pigment in flecks or in a net¬ 
work on a yellowish-white ground. Eyes five on each side. Post- 
antennal organ (fig. 203) with 17 to 30 (commonly 20 or 21) peripheral 
tubercles arranged in a more or less irregular ellipse. Fourth antennal 
segment with a dorsal subapical trilobed sense-organ, and with five 
olfactory hairs (fig. 204) as follows: Two outer, one upper, and one 
inner, and between the two outer a fifth hair one-tliird as long as the 
others. Third antennal segment with one distal dorsal olfactory 
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hair. Sense-organ of third antennal segment with two free rods, 
unprotected by either an integumentary fold or by guard-setae. 
Unguis (fig. 205) slender, usually unidentate, rarely untoothed, with a 
small tootlilike projection at its base. No knobbed tencnt hairs. 
Clotiling of sparse short setae, interspersed with longer setae, the 
latter numerous on the posterior part of the abdomen. Cuticular 
tubercles very small. Maximum length, 3 mm. 

The preceding description is compiled from European authors for 
the most part; the only specimens that I have seen being two from 
the Guthrie collection, which were kindly sent to me by Prof. II. F. 
Naclitrieb. In these I could not, however, study the eyes, post- 
antennal organs, and antennal sense-organs, as the specimens were 
mounted permanently in balsam without depigmentation. 

In Europe this species occurs on the seashore under seaweed or 
wood, or on pools of water; and also inland under wood or stones and 
on pools of fresh water. 

Anurida tullbcrgi has been found in Norway, Sweden, Finland, 
Russia, Germany, and Switzerland. 

In North America the species has been reported from Florida by 
Schott (’946) and by MacGillivray (’94), and from Minnesota by 
Guthrie (’03). 

ANURIDA AMORITA Folsom. 

Plate 7, fig. 3; plate 22, figs. 200-211. 

Anurida amorita Folsom, 19026.— Axelson, 19036. 

General color bluish gray, clue to the combined effect of indigo blue 
mottlings and the white ground color (fig. 3). The dorsum of each 
segment has two parallel broken blackish stripes (fig. 3). E}"es 
(fig. 206) five on each side, on blackish patches. Postantennal 
organs (figs. 207, 208) with 30 to 40 peripheral tubercles arranged 
elliptically or subclliptically. Antennae almost as long as the head; 
segments as 12:12:11:10, in relative lengths; first three segments 
dilated apically; fourth rounded conical, with a largo subapical 
sense-organ (fig. 209) consisting of three contiguous bladderlike 
structures on a chitinous base. Body (fig. 3) elongate, abdomen 
gradually dilated. Ungues of mid and hind feet (fig. 210) gradually 
tapering from a broad base, slightly curving, strongly unidentate 
near the middle of the inner margin; ungues of fore feet (fig. 211) 
smaller and less tapering. No knobbed tenent hairs. Clothing of 
dense short curving setae, with a transverse row of long hairs on 
each segment. Maximum length, 4.1 mm. 

Anurida amorita was collected at Kukak Bay, Alaska, by the 
Harriman Expedition, and has been reported from Siberia by Axelson. 
Cotypes. —Cat. No. 5437, U.S.N.M. 
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ANURIDA GRANARIA Nicoiet. 

Plate 22, figs. 212-214. 

Anoura granaria Nicolet, 1847. —Lubbock, 18G2, 1873.— MacGillivray, 1891. 

Anurida granaria Tullberg, 1SG9, 1871, 1872. —Dalla Torre, 1888. —Uzel, 
1890. —Schott, 1894. —Reuter, 1895. —Schaffer, 1896, 1900. —Carpenter, 
1897, 1900. —Lie-Pettersen, 1897, 1898. —Carpenter and Evans, 1899. — 
Scherbakov, 1899. —Wahlgren, 1900. —Evans, 1901a. —Axelson, 1905a.— 
(Axelson) Linnaniemi, 1907, 1912. —Collinge and Shoebotham, 1910. — 
Shoebotham, 1914, 

Aphoromma granaria MacGillivray, 1S936. —Willem, 1902. —Guthrie, 1903. — 
Waiilgren, 190Ga. 

White. Buccal cone short. Eyes absent. Postantennal organs 
(figs. 212, 213) with 12 to 21 elliptical to ovate peripheral tubercles 
arranged in a rosette. Antennae shorter than the head, stout, conical, 
with segments subequal in length; fourth segment with eight short, 
stout, olfactory hairs. Abdomen scarcely dilated. Unguis (fig. 214) 
untoothed. No knobbed tenent hairs. Clothing of sparse minute 
curving setae and occasional longer setae, the latter most numerous 
on the head and the posterior part of the abdomen. Cuticular tuber¬ 
cles large. Maximum length, 1.8 mm. 

My specimens of this species, collected in Neponset, Massachusetts, 
November 20, agree with a single European example that I received 
from Doctor Schaffer. 

This species occurs in such diverse situations as these: on the 
seashore under stones and wood; inland under stones, under loose 
bark, and in humus; in caves. 

Anurida granaria is widely distributed in Europe and is well known 
from the Arctic region, having been recorded from Siberia, Franz 
Josef Land, Spitzbergen, Jan Mayen Land, and Greenland. 

Genus PARANURA Axelson. 

Borneria Axelson, 1902. 

Paranura Axelson, 1902, 1912. 

Body stout; abdomen but little dilated; sixth abdominal segment 
small; supra-anal lobe semicircular. Segmental tubercles absent. 
Eyes three or two on each side, or absent (in the known species). 
Postantennal organs absent. Antennae conical, four-segmented; 
fourth segment with terminal sense-tubercles and with olfactory 
hairs; third segment with a pair of sense-papillae and two guard setae. 
Mouth-parts piercing-suctorial, projecting forward in a short sharp 
conical tube; mandibles without a molar surface, and with three or 
more incisive teeth; maxillae and paraglossae apically styliform. 
Unguiculus absent. Ventral tube short and stout. Tenaculum 
absent. Furcula, anal spines, and anal papillae absent. Cuticula 
tuberculate. 
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I have enlarged the description of the genus in order that it may 
include the eyeless species described here. This genus has hitherto 
been found only in Finland and Norway. 

PARANTJRA CAECA new species. 

Plate 22, figs. 215,210; plate 23, figs. 217-221. 

White or pale yellow. Eyes absent. Antennae shorter than the 
head; segments in relative lengths as 14:13:11:9; segments three and 
four confluent dorsally, damarcatcd ventrally. Olfactory hairs of 
third and fourth antennal segments 9 or 10 (fig. 215), including a 
large dorsal semicircular hair. Sense-organ of third antennal seg¬ 
ment as in figure 216. Buccal cone acute, about as long as the width 
of its base. Mandibles and maxillae as in figures 217 and 2IS. Un¬ 
guis untoothed (fig. 219). Unguiculus represented by a minute 
tooth, near which a slender seta (fig. 220) often occurs. Tenent 
hairs absent. Cuticular tubercles small. Clothing of sparse stiff 
setae (fig. 221), which arc simple (nonserrate). Maximum length, 
2.5 mm. 

The larger individuals are yellow, the smaller ones white. There 
are no traces of eyes or of ocular pigment. 

Paranura caeca is a sluggish species of the humus-fauna. I have 
found it in woodlands among damp, dead leaves and in damp soil. 

Urbana, Ill., April 12, 13, 19, 20, 25, 26, May 2, November 8, 
December 21. 

Cotypes. —Cat. No. 19907, U.S.N.M. 

Tribe NEANUKINI Borner. 

Neanunni Borner, 1901c/. 

Achorutini Borner, 1906. 

KEY TO GENERA OF NEANURINI. 

Head of maxilla needlelike, without lamellae and teeth.. Kcanura MacGillivray, p. 507. 
Head of maxilla with toothed lamellae. Protanura Borner. 

Genus NEANURA MacGillivray. 

Achorutes Templeton, 1835 (part).— Nicolet, 1S41. 

Anoura Gervais, 1842.— Lubbock, 1862. 

Anura Nicolet, 1S47.— Tullberg, 1S09, 1871, 1S72. 

Neanura MacGillivray, 18936. 

Achorutes Borner, 1906. 

Eyes usually jwesent. Postantennal organs present or absent. 
Antennae conical. Buccal cone present. Mouth parts suctorial. 
Head of maxilla without toothed lamellae. Unguiculi absent. Fur- 
cula and anal spines absent. Body with segmental reticulated 
tubercles, which are usually large; abdomen often terminating in 
two or four large rounded tubercles. Anal segment relatively large; 
supra-anal valve bilobed. Anal spines absent. Integument tuber- 
culate. Pseudoeelli absent. 
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KEY TO SPECIES OF NEANURA. 

Blue species. (See also Neanura magna, p. 510. 

Segmental tubercles not black; eyes three on each side; postantennal organs 


absent. muscorum, p. 508. 

Segmental tubercles black; eyes five on each side. 

Postantennal organs absent; unguis untoothed. serrata, p. 511. 

Postantennal organs present, each with more than 100 peripheral tubercles; 

unguis unidentate. gigantea, p. 509. 

White species. 

Eyes two on each side; unguis untoothed. quadrioculata, p. 512. 

Eyes three on each side; unguis unidentate. ornata , p . 511. 


NEANURA MUSCORUM Templeton. 

Plate 7, fig. 4; plate 23, figs. 222-225. 

Achorutes muscorum Templeton, 1835.— Borner, 1906.— (Axelson) Linna- 
niemi, 1912.— Caroli, 1912. 

Anoura muscorum Nicolet, 1847.— Lubbock, 1862, 1873.— Parona, 1879, 1S8S. 

Anura muscorum Tullberg, 1869, 1871, 1872, 1876.— Dalla Torre, 1888.— 
Uzel, 1890.— Schott, 1894.— Pouter, 1895.— Meinert, 1896.— Schaffer, 
1896.— Lie-Pettersen, 1897, 1S98.— Carpenter and Evans, 1899.— Wil¬ 
lem, 1900.— Evans, 1901a, 19015. 

Anura gibbosa Packard, 1873. 

Anoura gibbosa MacGillivray, 1891. 

Neanura muscorum MacGillivray, 1S935.— Dalla Torre, 1895.— Schaffer, 
1896, 1900a, 19005.— Poppe and Schaffer, 1897.— Scherbakov, 189Sa, 
18985.— Carl, 1899, 1901.— Aesolon, 1900a, 19005, 1901a, 19015.— Borner, 
1901c/, 1902, 1906.— Ivrausbauer, 1901.— Willem, 1902.— Agren, 1903, 
1904.— Guthrie, 1903.— Axelson, 1904, 1905a, 19055, 1906.— (Axelson) 
Linnaniemi, 1907, 1909.— Wahlgren, 1906a.— Collinge and Shoebotham, 
1910.— Shoebotham, 1914. 

Anoura sextuberculata Harvey, 1896. 

Grayish blue or dark blue; mottled. Eyes (fig. 222) three oil each 
side of the head, not on black patches. Postantennal organs absent. 
Antennae shorter than the head; third and fourth segments coales- 
cent. Unguis (fig. 223) untoothed. Unguiculus absent. Tencnt 
hairs absent. Furcula absent. Abdomen ending in four large 
rounded tubercles (fig. 4). Head with 12 tubercles (figs. 4, 224) as 
follows: A small tubercle between the bases of the antennae; a 
transverse row of five, including the ocular tubercles and a large 
median tubercle; a transverse posterior series of six, in which the 
two dorsal tubercles are small. Basal antennal segment with a 
dorsal tubercle; second segment with a trace of tuberculation. 
Prothorax witli six tubercles, the dorsal pair being minute. Meso- 
thorax to fourth abdominal segment, inclusive, with eight tubercles 
each. Genital segment with four large tubercles; anal segment with 
two. Anal segment visible from above. Clothing of long white 
hairs. Length, 2 mm. 

Specimens from Massachusetts agree with European examples, as 
I learned by an exchange of specimens with Dr. C. Schaffer. 
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Packard's two cotypes of Anura gibbosa , in the Museum of Com¬ 
parative Zoology, agree perfectly with my three European repre¬ 
sentatives of Neanura muscorum. 

Harvey gave me cotypes of his Anoura sextuberculata , which proved 
to be N. muscorum. 

This common species occurs in damp decaying logs and under logs 
or dead leaves on damp soil. 

Maine.—Brunswick, September, A. S. Packard, jr. (M. C. Z.). 
Orono, May, October 11, F. L. Harvey. 

New Hampshire.—Walpole, July 15. 

Massachusetts.—Cambridge or Arlington, March 27, April 8, 11, 
15, 17, 19, 23, May 1, 2, 23, June 1, 12, July 6, 10, 16, August 19, 
26, September 10, 30, October 14, November 6. Dedham, July 21. 

New York.—A. D. MacGillivray. 

Pennsylvania.—Harrisburg, November 6, II. A. Surface. 

Ohio.—Yellow Springs, August 28. 

Illinois.—Urbana, November 2. Dubois, April 28, C. A. Hart. 

Minnesota.—J. E. Guthrie (Univ. Minn.). 

Canada.—Toronto, Ontario, June 26, R. J. Crew. 

In most parts of Europe, Neanura muscorum is one of the com¬ 
monest species of Collembola. 

NEANURA GIGANTEA Tullberg. 

Plate 7, fig. 5; plate 23, figs. 22G-22S. 

Anura gigantca Tullberg, 1S76.—Schott, 1894. 

Neanura gigantca Schaffer, 19006.—Folsom, 19026.—Axelson, 19036.— 
Wahlgren, 1907. 

General color of alcoholic specimens dark blue, with conspicuous 
blackish tubercles (fig. 5); living examples pruinose (Tullberg). 
Head twice as broad as long, with 12 large tubercles, including those 
bearing the eyes, arranged as in figure 5. Eyes (fig. 226) five on each 
side. Postantennal organs (fig. 227) each composed of more than 
100 clavate papillae, forming a rosette. Antennae half as long as 
the head, conical, with segments related in length as 4: 3: 2: 6; basal 
and second segments half as long as broad; third and fourth coales- 
cent; the minute antennal tubercles become successively smaller on 
each segment. Body oval in dorsal aspect. The number of large 
tubercles on each successive segment is, respectively, 6, 8, 8, 8, 8, 
8, 8, 6, 2; the tubercle at each end of each transverse row is behind 
the others on the first seven segments; on the seventh both are also 
ventral and inconspicuous; on the eighth four tubercles are ventral 
and two dorsal; the ninth segment is invisible from above and bears 
two small tubercles. Legs short and stout. Ungues (fig. 228) alike, 
stout, uniformly curving and tapering, strongly unidentate on the 
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inner margin and minutely tubcrculate. Cuticula finely tufierculate. 
Large tubercles reticulate (fig. 226), bearing several long stiff yellow 
setae. Maximum length, 5 mm. 

In the males, breadth is to length as 1: 2.27; in the females, as 
1: 1.79. 

This well-marked and monstrous species has been recorded from 
several localities in Siberia by Tullbcrg, Shott, and Axelson; from 
Ellesmere Land by Wahlgren; and was found by the Harriman 
Expedition at St. Paul Island, Bering Sea. 

NEANURA MAGNA ItfacGillivray. 

Plate 23, figs. 229, 230. 

Anoura magna MacGillivray, 1893a. 

“Body short, broad, one-half as broad as long, finely granulated. 
Each segment with four dorsal and two lateral globular tubercles, 
except the last, which is deeply divided, having as its apex two 
immense globular tubercles. On the anterior part of the anterior 
margin of each segment another smaller tubercle. From each 
tubercle there arise from four to eight short, stiff, yellow bristles. 
On the dorsal part of the head the number of tubercles is. the same, 
but the two median tubercles are placed on the caudal portion of a 
large quadrangular tubercle, which reaches from between the bases 
of the antennae to the caudal part of the head. The ground color 
is a light steel blue, with lighter spots between the darker tubercles. 
Antennae very short, not reaching the lateral margin of the body by 
at least a quarter of its width, segments subequal, indistinctly marked. 
Eyes at the side of the base of the quadrangular tubercle, postantcnnal 
organs wanting. Buccal orifice blunt, short, and white. Legs short, 
with a singlo strong claw. Length, 5 mm. (0.20 inch). Habitat: 
Salineville, Ohio. 

“This species can be recognized by its size, color, and the globular 
tubercles; from gigantca Tullberg, its nearest ally, from Siberia, by the 
absence of the postantcnnal organ.’’ (MacGillivray.) 

The following notes, which I made from a cotype given to me by 
Doctor MacGillivray, will assist in tho identification of this species. 
Prothorax with eight segmental tubercles, equal in size. Mesothorax 
and metathorax each with eight, of which two lateral tubercles are 
posterior to the rest. First three abdominal segments each with 
eight. Fourth abdominal segment with eight visible from above 
(fig. 229); an anterior row of six, and a postero-lateral tubercle on 
each side. Genital segment in dorsal aspect with two largo terminal 
tubercles (fig. 229). Anal segment not visible from above. Lbiguis 
(fig. 230) stout, curving, strongly unidentate one-third from the base 
of tho inner margin. 
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The single specimen at my.disposal was lost before I had ascertained 
the number of its eyes. 

NEANURA SERRATA, new species. 

Plate 24, figs. 231-235. 

General color dark blue; ground color grayish blue, mottled; 
segmental tubercles blackish. Eyes (fig. 231) five on each side. 
Postantennal organs absent. Antennae subequal to head in length, 
separated basally; last two segments confluent. Olfactory hairs of 
fourth antennal segment (fig. 232) five or six: three or four inner, 
one outer, and one dorsal. Sense-organ of third antennal segment as 
in figure 233. Unguis (fig. 234) stout, curving, untoothed. Tibio- 
tarsal hairs as in figure 234. Anal segment not visible from above. 
Basal antennal segment with one dorsal tubercle. Head with 12 
tubercles, as follows: one between the bases of the antennae; five 
in a transverse row, including the two ocular tubercles; four in a 
posterior transverse series, in which the tubercle at each end repre¬ 
sents two united tubercles; two small tubercles, each antero-lateral 
in position. First six body segments each with eight tubercles, six 
of which are visible dorsally. Seventh segment with six tubercles, 
four of them visible from above. Genital segment with four, two 
evident dorsally. Anal segment with four, visible only vent rally, 
two being supra-anal and two infra-anal. Clothing of conspicuous 
stout yellow setae, serrate or feathered (fig. 235), mostly very long; 
the length of the longest being more than one-third the greatest 
width of the body; in addition to these there are numerous minute 
simple setae. Length, 2.4 mm. 

Found under boards and rotten logs in moist soil. One specimen 
had teleutospores of Uredineae in the alimentary canal. 

Oregon.—Corvallis, February 5, March 22, H. E. Ewing; March 
11, A. L. Lovett. 

Cotypes. —Cat. No. 1990S, U.S.N.M. 

NEANURA ORNATA Folsom. 

Plate 7, fig. 6; plate 24, figs. 236-240. 

Neanura ornata Folsom, 19026.— Axelson, 19036.— Caroli, 1912. 

White (fig. 6). Head (fig. 236) slightly longer than broad, rounded 
triangular. Eyes (fig. 236, c, c, e) not more than three on each side, 
in longitudinal alignment; two are close together and immediately 
behind the base of the antenna; the third is considerably behind 
these. The eyes are rudimentary; they lack pigment, and even the 
cornea, especially of the posterior eye, is frequently indistinguishable. 
Postantennal organs absent. Antennae (fig. 237) barely more than 
half as long as the head, with segments related as 5:4:4:6; basal 
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segment stout, globose, reticulate; second and third globose, slightly 
or not at all reticulato; fourth conical, reticulate; the minute tu¬ 
bercles successively smaller on the first three segments but of equal 
size on the second and fourth. The large tubercles which characterize 
the genus coalesce on the head of this species, but are indicated by the 
arrangement of the setigerous, reticulated areas. Buccal cone is in 
figure 238. Body segments related in length as 3: 4: 5: 6: 5:5:4:2:2; 
anal segment reduced and not visible from above. The number of 
large tubercles on each successive segment is, respectively, 6, S, 8, 8, 8, 
8, 8, 6, 2. On the fourth abdominal segment the two dorsal tubercles 
coalesce and four tubercles are ventral. On the genital segment 
all six coalesce. On the anal segment the two tubercles are ventral. 
Each tubercle, though but slightly elevated, is defined by its chitinous 
reticulation and by two to four stiff serrulate setae of two forms 
(fig. 239). The minute cuticular tubercles are conical (fig. 239) and 
frequently clustered. Legs short and stout, with stout curving setae. 
Ungues (fig. 240) alike, apically curving, prominently unidentate at 
the base of the inner margin. Length, 1.4 mm. 

In the males (fig. 6) the abdomen gradually dilates, and the 
breadth is to the length as 1:2.8; the females are oval-cylindrical, 
with breadth to length as 1:2. 

In my original description of this species I stated, “tibiae with 
a subapical pair of appendages, pyriform in outline.’’ These are 
shown in figure 240. They are not present on all of my specimens, 
but occur on many of them, singly or in pairs, near the end of the 
tibiotarsus. • Axclson (’03&, p. 3) failed to find them in his seven 
Siberian specimens; and Caroli (T2, p. 365) regards them as pori- 
thecia of Laboulbeniaceae; hence I admit that they may be parasitic 
fungi. 

The 35 cotypes of Neanura ornata were collected at Sitka, Alaska, 
by the Harriman Expedition; and the species has since been recorded 
from Siberia by Axelson. 

Cotypes.-— 1 Cat. No. 5435, U.S.N.M. 

NEANURA QUADRIOCULATA Guthrie. 

Plate 25, figs. 241-245. 

Neanura quadrioculata Guthrie, 1903.— Barber, 1913. 

“Entirely whito except the two black eye patches on each side of 
tho head, each eye patch containing a single ocellus.” The eyes are 
shown in figures 241 and 242. Postantennal organs absent. Anten¬ 
nae shorter than the head; last two segments confluent. Olfactory 
hairs of fourth antennal segment eight in number: six inner and two 
outer, including a stout semicircular giant-hair, as in figure 243. 
Third antennal sogment with an anterior dorso-lateral olfactory hair 
(fig. 243). Mouth parts piercing-suctorial, projecting in a con¬ 
spicuous cone (fig. 244). Mandibles and maxillae styliform; the 
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former without molar surface, the latter without terminal toothed 
lamellae. Unguis (fig. 245) stout, curving, without teeth. Unguicu- 
lus absent. Tenent hairs absent. Sixth abdominal segment visible 
from above. Supra-anal valves bilobod; infraanal valves bilobed. 

Head with 10 large tubercles: one between the bases of the anten¬ 
nae; a transverse row of five, including the two ocular tubercles 
and a large median tubercle; a posterior transverse series of four,' 
in which the two dorsal tubercles arc undeveloped and are represented 
b}^ a pair of small setae. 

The two dorsal tubercles arc similarly undeveloped and repre¬ 
sented by two small setae on all the body segments from the pro¬ 
thorax to the fourth abdominal segment, inclusive. Prothorax with 
four segmental tubercles; mesothorax to fourth abdominal segment, 
inclusive, with six each; genital segment with four large tubercles; 
anal segment with two. The abdomen in dorsal aspect terminates 
in four largo rounded tubercles. 

The setae of the tubercles are long, stiff, and nonserrate; the 
remaining setae of the body arc sparse, small, and curving. 

Length, 1.8 mm. 

I have referred my specimens to Ncanura quadrioculata Guthrie 
because they agree with his description, as far as it goes; it docs not 
go very far, however, so 1 am not positive that the specimens belong 
to that species. 

The name Necinura quadrioculata is, by the way, preoccupied by 
Borncr (’01), and the form that I have described here is evidently 
different from his. (Sec Bonier, ’01 b, p. 432, and Linnaniemi, T2, 
p. 77). It remains to bo seen whether Guthrie had Burners species 
in hand or, as is more probable, a new species. 

The nine specimens of this species that I have studied were sent 
to mo by Mr. H. S. Barber; some of them were alive and showed 
the luminosity that he has described (T3, p. 4G). 

Jackson’s Island, Maryland, Juno 30, in rotting homlock log, 
II. S. Barber. 

Virginia shore, opposite Plummer’s Island, Maryland, October 18, 
19, II. S. Barber. 

SwBfainily PORTIRITSTAni Uorncr. 

Podurincte Burner, L90G. 

Genus PODURA Linnaeus. 

Podurn Linnaeus, 175S. 

Ilypogaslrura Bourlet, 1839. 

Ilydropodura Burner, 1901c. 

Podura Borner, 190G. 

Head hypognathous. Eyes near tho posterior part of tho head; 
eight on each side. Postantonnnl organ apparently absent, repre- 
10000°— Proc.N.M.vol.50—16-33 
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sented externally by a minute rudiment. Antennae short. Mouth 
parts biting; mandibles with a well developed molar surface. Body 
short and stout. Ungues very long and slender. Unguiculi absent. 
Furcula very long, extending beyond the ventral tube, clearly 
attached to the fourth abdominal segment. Dentes very long, 
strongly bowed, apically ringed, two-segmented. Mueroncs lamel¬ 
late. Anal spines absent. Integument tubcrculato. 

PODURA AQUATICA Linnaeus. 

Plate 25, figs. 246-250. 

Podura aquatica Linnaeus, 1758. —Nicolet, 1841.— Tullberg, 1871, 1872.— 
Lubbock, 1808, 1873. — Packard, 1873. —Parona, 1879, 1882.— Dalla 
Torre, 1888, 1895.— Uzel. 1890. — MacGillivray, 1891. — Schott, 1894, 
1902.- — Keuter, 1895. —Schaffer, 1890, 1900a, 19006. —Lie-Pettersen, 
1897.— Poppe and Schaffer, 1897.— Scherbakov, 1S98. — Carl, 1899, 
1901.— Wahlgren, 18996, 1906a.— Carpenter and Evans, 1S99.— Absolon, 
1900a, 19016. — Willem, 1900. — Burner, 1901c/. — Krausbauek, 1901. — 
Agren, 1903.— Guthrie, 1903.— Axelson, 1900.— (Axelson) Linnaniemi, 
1907, 1912. 

Tlypogastrura aquatica Bourlet, 1839. 

Ilydropodura aquatica Borner, 1901c, 1902. 

Podura granulata MacGillivray, 1S936. 

Blackish blue; antennae and legs reddish brown; furcula pale 
brown. Eyes eight on each side (fig. 246). Ocular areas with coni¬ 
cal elevations between the eyes. Antennae stout, cylindrical, 
shorter than the head, with segments about as 4:5:6:7 in relative 
lengths. Olfactory hairs of fourth antennal segment absent. Sense- 
organ of third antennal segment consisting of a pair of short stiff 
setae (fig. 247). A dorsal subsegment occurs on the anterior part of 
each body segment except the ninth. Unguis (fig. 248) slender, 
curving, longer than the tibiotarsus, unidentate behind the middle 
of the inner margin. Unguiculus represented only by a toothlike 
rudiment. Tcnent hair single, unknobbed. Rami of tenaculum 
quadridentate (fig. 249). Furcula extending as far as the first 
pair of legs. Manubrium short. Dentes strongly bowed outward, 
apically convergent, with an obsolete transverse suture two-fifths 
from the base, and with the tubercles of the distal third arranged 
in transverse rings. Mucrones (fig. 250) three-fifths as long as hind 
ungues, with outer and inner lamellae, and with a prominent dorso¬ 
lateral rounded-triangular basal lobe. Anal spines absent. Body 
clothing of few minute curving setae; dens with 12 to 17 long curving 
dorsal setae, most of which are in two longitudinal scries. Length, 
1.3 mm. 

American specimens agree with 28 European examples which I 
received from Dr. Caesar Schaffer, except in having stouter bodies 
and appendages than the latter. 
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Podura granulaia MacGillivray (’93 b, p. 316) is a synonym of 
P. aquatica Linnaeus, as I have found by an examination of two of 
the cotypes. 

Podura aquatica , one of our most abundant collembolans, occurs 
on the surface of standing water on the margins of ponds and streams, 
having special structural adaptations for a semi-aquatic life. It 
swarms on vegetation or rubbish along the shore, and at times is 
blown against the shore in masses of enormous numbers. This 
species often appears in fresh-water aquaria, and is essentially a 
fresh-water species, though it has been found occasionally in pools 
of brackish water on the seashore. 

P. aquatica is common throughout Europe and has been taken in 
Siberia. 

Massachusetts.—Cambridge, March 13, April 17, 22, 29, May 14. 
Belmont, March 27, April 19, 23. Arlington, March 13, 27, April 
17, May 10. Lexington, May 10. Waltham, May 9. Weston, 
July 16. Dedham, July 12. Norwood, August 26. 

Ohio.—Yellow Springs, February 9, April 3, August IS. 

Indiana.—Bluff ton, C. C. Deam. 

Illinois.—Urbana, May 5, July IS, October 9. Galesburg, March, 
J. G. Needham. 

Tennessee.— H. E. Summers. 

Wisconsin.—Two Rivers, September 1. 

Minnesota.—J. E. Guthrie (Univ. Minn.). 

Washington. —L. M. Bremner (Stanford Univ.). 

REFERENCES. 

Absolon, Iv. 1900a. Studie o jeskynnick supinuskach. Vestmk Khibu pnrodov. 
Prostejove, vol. 3, pp. 1-39. 

• -— 19006. Vorlaufige Mittheilung iiber die Aplioruriden aus den Hohlen des 

mahrisehen Karstes. Zool. Anz., vol. 23, pp. 406-414. 

• - 1901a. Ueber einige theils neue Collembolen aus den Hohlen Frankreichs 

und des sudlichen Karstes. Zool. Anz., vol. 24, pp. 82-90. 

— - 19016. Ueber Neanura tenebrarum n. sp. aus den Hohlen des mahrisehen 

Karstes; iiber die Gattung Tetrodontophora Reuter und einige Sinnesorgaue der 
Collembolen. Zool. Anz., vol. 24, pp. 575-586. 

Agren, H. 1903. Zur Kenntnissder Apterygoten-Fauna Sud-Schwedens. Stettin, 
ent. Zeitschr., vol. 64, pp. 113-176. 

•—*- 1904. Lapplandiscke Collembola. Arkiv Zool. K. Svenska Vetensk., vol. 

2, pp. 1-30. 

Axelson, W. M. 1900. Vorlaufige Mittheilung liber einige neue Collembolen- 
Formen aus Finnland. Medd. Soc. Fauna Flora Fennica, vol. 26, pp. 105-123. 

— - 1902. Diagnosen neuer Collembolen aus Finnland und angrenzenden Teilen 

des nordwestlichen Russlands. Medd. Soc. Fauna Flora Fennica, vol. 28, pp. 
101 - 111 . 

— - 1903a. Weitere Diagnosen fiber neue Collembolen-Formen aus Finnland. 

Acta Soc. Fauna Flora Fennica, vol. 25, pp. 1-13. 

- 19036. Beitrage zur Kenntniss der Collembolen-Fauna Sibiriens. Ofv. 

Finska Vet.-Soc. Fork., vol. 45, pp. 1-13. 










PROCEEDINGS OF TUE NATIONAL MUSEUM. 


vol. 50. 


516 

Axelson, W. M. 1904. Verzeichniss einiger bei Golaa, im sudostlichen Norwegen 
cingesammclten Collembolcn. Ent. Tidskr., vol. 25, pp. 65-84. 

- 1905a. Zur Kenntnis der Apterygotenfauna von Tvarminne. Feats. Palmen, 

No. 15, pp. 1-46. 

- 19056. Einige neue Collembolcn aus Finnland. Zool. Anz., vol. 28, pp. 

788-794. 

- 1906. Beitrag zur Kenntnis der Collcmbolcnfauna in der Umgebung Itevals. 

Acta Soc. Fauna Flora Fennica, vol. 28, pp. 1-22. 

Barber, II. S. 1913. Luminous Collembola. Proc. Ent, Soc. Washington, vol. 
15, pp. 46-50. 

Borner, C. 1901a. Vorliiufige Mittheilnng uber einige neue Aphorurinen und zur 
Systematik der Collembola. Zool. Anz., vol. 23, pp. 115. 

- 19016. Uebcr ein nenes Achorutidengenns Willemia, sowie 4 weitere neue 

Collembolenformen dcrselben Familie. Zool. Anz., vol. 21, pp. 422-433. 

- 1901c. Neue Collembolenformen und zur Nomenclatur der Collembola Lubb. 

Zool. Anz., vol. 24, pp. 696-712. 

-1901e/. Zur Kenntnis der Apterygoten-Fauna von Bremen. Abb. Nat. Ver. 

Bremen, vol. 17, pp. 1-141. 

- 1902. Uebcr das Antennalorgan III der Collembolcn und die systematische 

Stellung der Gattungen Tetracanthella Schott und Actalctes Giard. Zool. Anz., 
vol. 25, pp. 92-116. 

- 1906. Das System der Collembolcn. Mitth. Naturh. Mus. Hamburg, vol, 

23, pp. 147-188. 

- 1909. Japans Collembolenfauna. Sitzb. Ges. nalurf. Fr. Berlin, pp. 99-135. 

Bourlet. 1S39. Memoire sur les Podures. Mem. Soc. Sc. Agric. Lille, pt. 1, pp, 
377—4 L7. 

- 1842. Memoire sur les Podurelles. Mem. Soc. Agric. Dept. Nord. Douai, 

pp. 1-78. 

Brook, G. 1883. Notes on Some Little-known Collembola, and on the British 
Species of the Genus Tomoccrus. Journ. Linn. Soc., vol. 17, pp. 19-25. 

Carl, J. 1899. Uebcr Schweizerisclie Collembola. Rev. suisse Zool., vol. G, pp. 
273-362. 

- 1901. Zweiter Beitrag zur Kenntnis der Collembolafauna der Schweiz. Rev. 

suisse Zool., vol. 9, pp. 243-27S. 

Caroli, E. 1912. Contribuzioni alia Conoscenza dei Collcmboli italiani. I. La 
tribii degli Achorutini CB. (1906). Archiv. Zool. Ital., vol. 6, pp. 349-374. 

-—— 1914. Primi Collcmboli raccolti nella Libia italiana. Ann. Mus. Zool, R. 
Univ. Napoli (n. s.), vol. 4, pp. 1-10. 

Carpenter, G. II. 1897. The Collembola of Mitchelstown Cave. Irish Natural., 
vol. G, 225-233. 

- 1900. Collembola from Franz Josef Land. Sci. Proc. Roy. Dublin Soc., 
(n. s.), vol. 9, pp. 271-278. 

Carpenter, G. II., and Evans, W. 1899. The Collembola and Thysanura of the 
Edinburgh District. Proc. Roy. Phys. Soc. Edinburgh, vol. 14, pp. 221-2GG. 

- 1904. Some Spring-tails New to the British Fauna, with Description of a New 

Species. Proc. Roy. Phys. Soc. Edinburgh, vol. 25, pp. 215-220. 

Collinge, W. E., and Siioebotiiam, J. W. 1910. The Apterygota of Hertford¬ 
shire. Journ. Econ. Biol., vol. 5, pp. 95-132. 

Dalla Torre, K. W. v. 1888. Die Thysanuren Tirols. Ferdinand Zeits., ser. 3, 
vol. 32, pp. 147-160. 

- 1895. Die Gattungen und Arteu der Apterygogenea (Brauer), Sep. 46 Prog. 

Staats Gym. Innsbruck, pp. 1-23. 

Davenport, C. B. 1903. The Collembola of Cold Spring Beach, with Special Refer¬ 
ence to the Movements of the Podnridae. Cold Spring Harbor Monographs, No. 
2, pp. 1-32. 


















no. 2134. north American collembolove tneecte—foleom. 517 

Evans, W. 1901e. Some Records of Collembola and Thysanura from the Clyde 
Area. Scott. Natural., pp. 154-157. 

- 19015. A Preliminary List of Perthshire Collembola and Thysanura. Trans. 

Perthshire Soc. Nat. Sei., vol. 3, pt. 3, pp. 150-154. 

—_— 1908. Some Further Records of Collembola and Thysanura from the Forth 
Area. Proc. Roy. Phys. Soc. Edinburgh, sess. 1907-1908, pp. 195-200. 
Fabricius, O. 1780. Fauna Groenlandica, pp. 211-214. Uafniae et Lipsiae. 

Fitch, A. 1847. Winter Insects of Eastern New York. Amer. Journ. Sci. Agric., 
vol. 5, pp. 274-284. 

Folsom, J. W. 1002a. The Identity of the Snow Flea (Aehorutes nivicola Fitch). 
Psyche, vol. 9, pp. 315-321. 

— —— 19025. Papers from the Ilarriman Alaska Expedition, NX VII. Apterygota. 

Proc. Washington Acad. Sci., vol. 4, pp. S7-11G. 

Gervais, P. 1S42. Une quinzaine d’especes d’insectes apteros. Ann. Soc. Ent. 
France, vol. II, Bull., p. xlvii. 

- 1844. In Walckenaer: llistoire naturelle des inscctes aplercs. Suites it 

Buffon, vol. 3, pp. 377-450. 

Guerin-Meneville, F. E. 1830. Iconographie de Regno animal de G. Cinder, 7, 
Texte explicatif, vol. 3, p. 11. 

Guthrie, J. E. 1903. The Collembola of Minnesota. Rep. Geol. Nat. Hist. Surv. 

Minnesota, zool. ser., No. 4, pp. 1-110. « 

Harvey, F. L. 1893. A New Aehorutes. Ent. News, vol. 4, pp. 182-184. 

——— 1890. A Thysanuran of the Genus Anoura. Psyche, vol. 7, pp. 422^123. 

- 1898. A New Poduran of the genus Gnathocephalus. Ent. News, vol. 9, 

pp. 21G-217. 

■ -— 1900. New Maine Collembola. Ent. News, vol. 11, pp. 549-553. 

Imms, A. D. 190G. Anurida. Liverpool Marine Biol. Comm. Mem., vol. 13, pp. 
1-99. London. 

—- 1912. On Some Collembola from India, Burma, and Ceylon; with a Cata¬ 

logue of the Oriental Species of the Order. Proc. Zool. Soc. London, pp. 80-125. 
Krattsbauer, T. 1901. Beitriige zur Keuntnis der ('ollembola in der Umgegend 
von Weilburg a. Lahn. Solid. 34 Ber. Oberhess. Ges. Nat. Ileilk., Giessen, pp. 
29-102. 

Laboulbene, A. 18G5. Recherches sur PAnurida maritima. Ann. Soc. Ent. 
France, ser. 4, vol. 4, pp. 705-720. 

Lie-Pettersen, O. J. 1S97. Norges Collembola. Bergens Mus. Aarbog, 1S9G, No. 
8, pp. 1-24. 

- 1898. Aptcrygogenea in Sogn und Nordfjord 1897 u. 98 eingesammelt. Ber- 

gens Mus. Aarbog, 1898, No. 6, pp. 1-18. 

Linnaeus, C. 1758. Systeina Naturae. Ed. 10, vol. 1, pp. C08-G09. Ilolmiae. 
Linnaniemi (Axelson), W. M. 1907. Die Apterygoten-fauna Finlands. I. Allge- 
meinerTeil. Helsingfors. 

——— 1909. Zur Keuntnis der Collcmbolen-fauna der Ilalbinsel Kanin und benach- 
barter Gebiete. Acta Soc. Fauna Flora Fennica, vol. 33, No. 2, pp. 1-17. 

- 1911. Zur Keuntnis der Apterygo ten fauna Norwegens. Bergens Mus. Aar- 

bok, 1911, No. 1, pp. 1-2S. 

——- 1912. Die Aplerygotenfauna Finlands. II. Spezieller Toil. Acta Soc. Sci. 
Fennicae, vol. 40, pp. 1-3G1. 

Lintner, J. A. 1885. Aehorutes nivicola (Fitch). The Snow Flea. Second Rep. 
Insects, New York, pp. 203-210. 

——— 189G. Schoturus nivicola (Fitch). The Snow Flea. Eleventh Rep. Insects 
New York, pp. 253-254. 

Lubbock, J. 18G2. Notes on the Thysanura. Pt. 2. Traus. Linn. Soc. London, 
vol. 23, pp. 589-GOl. 















518 


PROCEEDINGS OF TIIE NATIONAL MUSEUM. 


vol. 50. 


Lubbock, J. 1868. Notes on the Thysamira. Pt. 3. Trans. Linn. Soc. London, 
vol. 26, pt. 1, pp. 295-304. 

- 1873. Monograph of the Oollembola and Thysanura. London. Ray Society. 

MacGillivray, A. D. 1891. A Catalogue of the Thysanoura of North America. 
Canad. Ent., vol. 23, pp. 267-276. 

- 1893a. North American Thysanura. Canad*. Ent., vol. 25, pp. 127-128. 

--— 18935. North American Thysanura. IV. Canad. Ent., vol. 25, pp. 313-318. 

- 1894. Florida Aphoruridae. Canad. Ent., vol. 26, pp. 165-166. 

Meinert, F. 1896. Neuroptera, etc., Groenlandica. Vid. Meddel. naturh. For. 
Kjobenhavn, pp. 167-173. 

Moniez, R. 1894. Sur quelques Arthropodes trouves dans les fourmili&res. Rev. 

Biol. N. France, vol. 6, No. 6, pp. 201-215. 

Nicolet, H. 1841. Recherches pour servir a l’liistoire des Podurelles. Nouv. 
Mem. Soc. Helvet. Sc. Nat., vol. 6, pp. 1-88. 

- 1847. Essai sur une classification des insectes apteres de l’ordre des Tliysa- 

noures. Ann. Soc. Ent. France, ser. 2, vol. 5, pp. 335-395. 

Oudemans, J. T. 1890. Apterygota des Indischen Archipels. Weber, Zool. 
Ergeb., vol. 1, Heft 1, pp. 73-92. 

Packard, A. S. 1S73. Synopsis of the Thysanura of Essex County, Mass. Fifth 
Ann. Rep. Trust. Peabody Acad., pp. 23-51. 

Parona, C. 1879. Collembola. Saggio di un Catalogo delle Poduridi italiane. 
Atti Soc. italian Sci. nat., vol. 21, pp. 559-611. 

- 1882. Di alcune Collembola e Thysanura raccolte dal Professore P. M. Ferrari. 

Ann. Mus. Civ. Stor. Nat. Genova, vol. 18, pp. 453^164. 

- 1888. Res Ligusticae. VI. Collembole e Tisanuri finora riscontrate in 

Liguria. Ann. Mus. Civ. Stor. Nat. Genova, ser. 2, vol. 6, pp. 133-154. 

- 1895. Elenco di alcune Collembole dell’ Argentina. Ann. Mus. Civ. Stor, 

Nat. Genova, ser. 2, vol. 14, p. 696-700. 

Poppe, C, A., and Schaffer, C. 1897. Die Collembola der Umgegend von Bremen. 

Abh. Naturw. Ver. Bremen, vol. 14, pp. 265-272. 

Reuter, O. M. 1S95. Apterygogenea Fennica. Acta Soc. Fauna Flora Fennica, 
vol. 11, No. 4, pp. 1-35. 

Schaffer, C. 1896. Die Collembola der Umgebung von Hamburg. Mitt. Naturh. 
Mus. Hamburg, vol. 13, pp. 149-216. 

- 1897. Apterygoten. Hamb. Magalli. Sammel., pp. 1—IS. Hamburg. 

- 1900a. Ueber wurttembergische Collembola. Jahresh. Ver. Naturk. Wiirt- 

temberg, vol. 56, pp. 245-280. 

- 19006. Die arktischen und subarktisclien Collembola. Fauna Arctica, vol. 

1, Lief. 2, pp. 237-258. 

Scherbakov, A. M. 1898. Materials for the Apterygogenea-Fauna of the Vicinity 
of Kief, pp. 1-31. Kief. [In Russian.] 

— 1899. Zur Collembolen-Fauna Spitzbergens. Zool. Anz., vol. 22, p. 47. 

Schott, H. 1891a. Nya nordiska Collembola beskrifna. Ent. Tidskr., vol. 12, pp. 
191-192. 

- 18916. Beitriige zur Kenntniss Kalifornischer Collembola. Bill. K. Svenska 

Vet.-Akad. Handl., vol. 17, Afd. 4, No. 8, pp. 1-25. 

- 1894a. Zur Systematik und Verbreitung palaearctischer Collembola. K. 

Svenska Vet.-Akad. Handl., vol. 25, No. 11, pp. 1-100. 

— 18946. Lipurider fri\n Florida. Ent. Tidskr., vol. 15, p. 12S. 

- 1896a. North American Apterygogenea. Proc. California Acad. Sci., ser. 2, 

vol. 6, pp. 169-196. 

- 18966. Collembola p& sno och is. Ent. Tidskr., vol. 17, pp. 113-128. 

- 1902. Etudes sur les Collemboles du Nord. Bill. Svenska Vet.-Akad. Handl., 

vol. 28, No. 2, pp. 1—IS. 





















No. 2134. NORTH AMERICAN COLLlhlBO LOUS INSECTS—FOLSOM. 519 


Shoebotiiam, J. W. 1914. Notes on Collembola. Part 2. Some Irish Collembola 
and Notes on the Genus Orcliesella. Ann. Mag. Nat. Hist., ser. 8, vol. 13, pp. 
59-68. 

Skorikow, A. 1900. Zoologische Ergebnisse der russischen Expedition nach 
Spitzbergen im Jahre 1899. Collembola. Ann. Mus. Zool. Acad. Imp. Sci. St. 
Petersburg, vol. 5, pp. 190-209. 

Templeton, R. 1835. Thysanurae Hibernicae. Trans. Ent. Soc. London, vol. 1, 
pt. 2, pp. 89-9S. 

Tomosvary, 0. 1SS3. Ujabb Adatok liazank Thy sail ura-faunajiihoz. Math. Term. 

Kozlem, Magyar Akad., vol. IS, pp. 119-130. 

Tullberg, T. 1869. Om skandinaviska Podurider af underfamiljen Lipurinae. 
Akad. Afhandl., pp. 1-20. Upsala. 

•- 1S71. Forteckning ofver Svenska Podurider. Ofv. K. Vet.-Akad. Forh., 

vol. 28, pp. 143-155. 

- 1872. Sveriges Podurider. K. Svenska Vet.-Akad. Handl., vol. 10, No. 10, 

pp. 1-70. 

- 1876. Collembola borealia. Ofv. K. Vet.-Akad. Forh., vol. 33, pp. 23-42. 

Uzel, J. 1890. Thysanura Bohemiae. Sitzb. k. bolimisch. Ges. Wiss., vol. 2, 

pp. 1-82. 

-1891. Verzeiehniss der auf Helgoland gefundenen Apterygogenea. Zool. 

Jahrb., Abt. Syst. Geogr. Biol., vol. 5, pp. 919-920. 

Waiilgren, E. 1899a. Ueber die von der Scliwedischen Polarexpedition 189S 
gesammelten Collembolen. Ofv. K. Vet.-Akad. Forh., vol. 56, No. 4, pp. 335-340. 

-1S995. On some Apterygogenea collected in the Volga-delta and in Trans- 

caspia by Dr. E. Lonnberg*. Ofv. K. Vet.-Akad. Forh., vol. 56, No. 8, pp. 847-850. 

- 1900a. Collembola, wahrend der scliwedischen Gronlandsexpedition 1S99 

auf Jan Mayen und Ost-Gronland eingesammelt. Ofv. K. Vet.-Akad. Forh., 
vol. 57, No. 3, pp. 353-375. 

- 19005. Beitrage zur fauna der Baren-Insel. Bill. K. Svenska Vet.-Akad. 

Handl., vol. 26, No. 6, pp. 3-8. 

- 1906a. Collembola fr&n Torne lappmark ocli angriinsande trakter. Ent. 

Tidskr., vol. 27, pp. 219-230. 

-— 19065. Svensk insektfauna. Ent. Tidskr., vol. 27, pp. 233-270. 

- 1907. Collembola from the 2nd Fram Expedition 1898-1902, pp. 1-6. Kristi- 

ania. A. W. Brdgger. 

Willem, V. 1900. Recherches sur les Collemboles et les Thysanoures. Mem. cour. 

Mem. sav. etr. Acad. roy. Belgique, vol. 58, pp. 1-144. 

—-- 1902. Note preliminaire sur les Collemboles des Grottes de Han et de Roche¬ 

fort. Ann. Soc. Ent. Belgique, vol. 46, pp. 275-2S3. 

- 1906. Un nouveau Collembole marin (Anuridella marina). Mem. Soc. Ent. 

Belgique, vol. 12, pp. 247-252. 

EXPLANATION OF PLATES. 

Plate 7. 

Fig. 1. Achorutes socialis, X 18. 

2. Achorutes armatus , X 22. 

3. Anurida amorita , X 14. 

4. Ncanura muscorum, depigmented to show tubercles, X 25. 

5. Neanura gigantea , X 12. 

6. Neanura ornata , X 45. 
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Plate 8. 

Fig. 7. Achomtes tigrina, eyes of right side, X 285. 

8. Achorutes tigrina , left fore foot, X 450. 

9. Achorutes tigrina , dens and mucro of right side, X 450. 

10. Achorutes copiosus , left mid foot, X 350. 

11. Achorutes copiosus, left mucro, X 840. 

12. Achomtes copiosus , right mucro, X 8*10. 

13. Achomtes copiosus , anal spine, X 200. 

14. Achorutes copiosus , dorsal setae of metathorax, X 220. 

15. Achorutes maturus , right postantennal organ, X 840. 

16. Achomtes maturus, sense organ of third antennal segment of right side, X 840. 

17. Achomtes maturus, left hind foot, X 840. 

18. Achomtes maturus, left mucro, X 840. 

19. Achomtes maturus, right mucro, X 840. 

20. Achorutes maturus, anal spine, X 810. 

21. Achorutes maturus, dorsal setae of first abdominal segment, X 200. 

Plate 9. 

Fig. 22. Achomtes brevispinus, right postantennal organ, X 1040. 

23. Achorutes brevispinus, right postantennal organ, X 1120. 

24. Achorutes brevispinus, left fore foot, X 422. 

25. Achomtes brevispinus, right mucro, X 1120. 

20. Achorutes brevispinus, right mucro, X 1120. 

27. Achorutes brevispinus, anal spine, X 504. 

2S. Achomtes brevispinus , dorsal setae, X 310. 

29. Achorutes packardi, right postantennal organ, X 1120. 

30. Achorutes packardi, right hind foot, X 520. 

31. Achomtes packardi, left dens and mucro, X 520. 

32. Achorutes puckardi, left anal spine, X 380. 

33. Achorutes puckardi, dorsal setae of first abdominal segment, X 380. 

Plate 10. 

Fig. 34. Achorutes puckardi , var. dentatus, left hind foot, X 290. 

35. Achorutes puckardi , var. dentatus, lateral aspect of left mucro, X 390. 

30. Achorutes puckardi, var. dentatus, lateral aspect of left mucro, X 390. 

37. Achorutes packardi, var. dentatus, lateral aspect of left mucro, X 390. 

38. Achorutes packardi, var. dentatus, dorso-lateral aspect of right mucro, X 390. 

39. Achorutes packardi, var. dentatus, dorsal aspect of right mucro, X 390. 

40. Achorutes packardi, var. dentatus, left anal spine, X 82. 

41. Achomtes packardi, var. dentatus, dorsal selae of first abdominal segment, X 

110 . 

42. Achorutes socialis, eyes of left side, X 200. 

43. Achomtes socialis, right postantennal organ, X 840. 

44. Achorutes socialis, olfactory hairs of fourth antennal segment of right side, X 

200 . 

45. Achorutes socialis, sense organ of third antennal segment of left side, X 840. 
40. Achorutes socialis, right hind foot, X 530. 
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Plate 11. 

Fig. 47. Achorutcs socialis, left dens and mucro, X 350. 

4S. Achorutes socialis, dorsal aspect of right mucro, X 3G5. 

40. Achorutes socialis , left anal spine, X HO. 

50. Achorutes socialis , dorsal setae of first abdominal segment, X HO. 

51. Achorutes harveyi , eyes of leftside, X 200. 

52. Achorutes harveyi , right postantennal organ, X 840. 

53. Achorutes harveyi , left hind foot, X 3G5. 

54. Achorutes harveyi , lateral aspect of left dens and mucro, X 3G5. 

55. Achorutes harveyi, dorso-lateral aspect of left dens and mucro, X 3G5. 

5G. Achorutes harveyi , dorsal aspect of right mucro, X 580. 

57. Achorutes harveyi , left anal spine, X 3G5. 

5S. Achorutes harveyi , dorsal setae of first abdominal segment, X 82. 

Plate 12. 

Fig. 59. Achorutes humi , eyes of right side, X 840. 

GO. Achorutes humi , right postantennal organ, X 3230. 

GJ. Achorutes humi , sense organ of third antennal segment of right side, X 840. 
G2. Achorutes humi, left hind foot, X 840. 

G3. Achomtes humi , left mucro, X 1230. 

G4. Achomtes humi, right mucro, X 1230. 

G5. Achorutes humi, anal spine, X 1230. 

GG. Achorutes humi, dorsal setae of first abdominal segment, X 350. 

G7. Achorutes tullbergi, eyes of right side, X 415. 

G8. Achorutes tullbergi, right postantennal organ, X 3230. 

G9. Achorutes tullbergi, sense organ of third antennal segment of right side, X 
1°30. 

70. Achorutes tullbergi , right hind foot, X 840. 

73. Achorutes tullbergi, right mucro, X 840. 

72. Achorutes tullbergi, left anal spine, X 350. 

73. Achorutes tullbergi, dorsal setae of first abdominal segment, 'X 350. 

Plate 13. 

Fig. 74. Achorutes macgiUivrayi, left postantennal organ, X 1230. 

75. Achorutes macgiUivrayi, right postantennal organ, X 840. 

7G. Achorutes macgiUivrayi, sense organ of third, antennal segment of left side, 
X 840. 

77. Achorutes macgiUivrayi, left hind foot, X 490. 

78. Achorutes macgiUivrayi, left mucro, X 840. 

79. Achorutes macgiUivrayi, anal spine, X 490. 

80. Achorutes macgiUivrayi, anal spines, X 350. 

81. Achorutes, macgiUivrayi, dorsal setae of first abdominal segment, X HO. 

82. Achorutes viaticus, eyes of left side, X 2G0. 

83. Achorutes viaticus, right postantennal organ, X 810. 

81. Achorutes viaticus, left hind foot, X 27G. 

85. Achorutes viaticus, right muero, X 350. 

8G. Achorutes viaticus, left mucro, X 450. 

87. Achorutes viaticus, anal spine, X 350. 

88. Achorutes viaticus, dorsal setae of first abdominal segment, X HO. 





522 


PROCEEDINGS OF THE NATIONAL .1 IVSEVM. 


vol. £50. 


Plate 14. 

Fig. 89. Achorutes guthriei, left postantennal organ, X 840. 

90. Achorutes qutkriei, sense organ of third antennal segment of right side, X 840. 

91. Achorutes guthriei, left fore foot, X 840. 

92. Achorutes guthriei, right rnucro, X 840. 

93. Achorutes guthriei, anal spine, X 2G0. 

94. Achorutes guthriei, dorsal setae of first abdominal segment, X 520. 

95. Achorutes pseudarmatus , eyes and postantennal organ of left side, X 2G0. 

9G. Achorutes pseudarmatus , olfactory hairs of fourth antennal segment of left 

side, X 490. 

97. Achorutes pseudarmatus, sense organ of third antennal segment of right side, 

X 840. 

98. Achorutes pseudarmatus, right hind foot, X 735. 

99. Achorutes pseudarmatus , lateral aspect of left muero, X 840. 

100. Achorutes pseudarmatus, dorsal aspect of left mucro, X 840. 

Plate 15. 

Fig. 101. Achorutes pseudarmatus , anal spine, X 2G0. 

102. Achorutes pseudarmatus, anal spine, X 490. 

103. Achorutes pseudarmatus , dorsal setae of first abdominal segment, X 2G0. 

104. Achorutes armatus, eyes and postantennal organ of left side, X 397. 

105. Achorutes armatus, right postantennal organ, X 840. 

10G. Achorutes armatus, olfactory hairs of fourth antennal segment of right side, 
X 490. 

107. Achorutes armatus, sense organ of third antennal segment of right side, X 840. 

108. Achorutes armatus, eversible sac of left antenna, X 2G0. 

109. Achorutes armatus, left hind foot, X 840. 

110. Achorutes armatus, unguis, showing lateral teeth, X 840. 

111. Achorutes armatus, lateral aspect of left mucro, X S40. 

112. Achorutes armatus, lateral aspect of right mucro, X 840. 

113. Achorutes armatus, dorsal aspect of right mucro, X 840. 

Plate 1G. 

Fig. 114. Achorutes armatus, anal spine, X 2G0. 

115. Achorutes armatus, anal spine, X 3G4. 

11G. Achorutes armatus, anal spines, X 2G0. 

117. Achorutes armatus, dorsal setae of first abdominal segment, X 2G0. 

118. Achorutes glasgowi, left postantennal organ, X 1230. 

119. Achorutes glasgowi, olfactory hairs of fourth antennal segment of leftside, X 

490. 

120. Achorutes glasgowi, sense organ of third antennal segment of right side, X 

1230. 

121. Achorutes glasgowi, right hind foot, X 735. 

122. Achorutes glasgowi, dorsal aspect of furcula, X 350. 

123. Achorutes glasgowi, lateral aspect of right mucro, X 840. 

124. Achorutes glasgowi, dorsal aspect of left mucro, X 840. 

125. Achorutes glasgowi, anal spines, X 1230. 

12G. Achorutes glasgowi, dorsal setae of first abdominal segment, X 2G0. 
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Plate 17. 

Fig. 127. Achorutes uniunguiculatus, eyes of left side, X 350. 

128. Achorutes uniunguiculatus, left postantennal organ, X 1230. 

129. Achorutes uniunguiculatus, sense organ of third antennal segment of left 

side, X 1230. 

130. Achorutes uniunguiculatus , right hind foot, X 840. 

131. Achorutes uniunguiculatus . left dens and mucro, X 350. 

132. Achorutes uniunguiculatus, left mucro, X 840. 

133. Achorutes uniunguiculatus , left mucro, X 840. 

134. Achorutes uniunguiculatus, anal spines, X 840. 

135. Achorutes uniunguiculatus , lateral aspect of left anal spine, X 1230. 

136. Achorutes uniunguiculatus , dorsal setae of first abdominal segment, X 350. 

137. Xcnylla humicola , eyes of left side, X 26S. 

138. Xcnylla humicola , left fore foot, X 470. 

139. Xcnylla humicola , left dens and mucro, X 260. 

140. Xenylla humicola , left mucro, X 1230. 

141. Xenylla humicola, left mucro, X 840. 

142. Xenylla humicola , anal spines, X 470. 

Plate IS. 

Fig. 143. Xcnylla baconae, sense organ of third antennal segment of left side, X 1230. 

144. Xenylla baconae, right hind foot. X 840. 

145. Xenylla baconae , left aspect of furcula, X 260. 

146. Xenylla baconae , left mucro, X 840. 

147. Xenylla baconae , anal spines, X 350. 

148. Xenylla baconae , anal spine, X 840. 

149. Xenylla baconae, dorsal setae of mesonotum, X 260. 

150. Xenylla welchi , sense organ of third antennal segment of left side, X 840. 

151. Xenylla welchi, right hind foot, X S40. 

152. Xenylla welchi, left aspect of furcula, X 350. 

153. Xenylla welchi, left dens and mucro, X S40. 

154. Xenylla welchi, left mucro, X 1230. 

155. Xenylla welchi , anal spines, X 350. 

156. Xenylla welchi, anal spine, X S40. 

157. Xenylla welchi, dorsal setae of first abdominal segment, X 350. 

Plate 19. 

Fig. 158. Xenylla gracilis, extremity of abdomen (from Guthrie). 

159. Xcnylla gracilis, anal spines (from Guthrie). 

160. Xcnylla gracilis, eyes of right side (from Guthrie). 

161. Xenylla gracilis, furcula (from Guthrie). 

162. Xenylla maritima, left mid foot, X 840. 

163. Xenylla maritima, left dens and mucro, X 840. 

164. Xcnylla maritima, anal spines, X 840. 

165. Xenylla maritima, anal spine, X 1230. 

166. Xenylla maritima, dorsal setae of first abdominal segment, X 260. 

167. Fricsea caldaria, anal spines (from Guthrie). 

168. Fricsea caldaria, anal spine (from Guthrie). 

169. Pseudachorutes aurcofasciatus , eyes and postantennal organ of left side, X 450. 

170. Pseudachorutes aurcofasciatus, dorsal aspect of head, X 86. 

171. Pseudachorutes aureofasdatus, left fore foot, X 480. 

172. Pseudachorutes aurcofasciatus, mucro, X 450. 

173. Pseudachorutes auteofasciatus, modified hair, X 2S0. 
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Plate 20. 

Fig. 174. Pseudachorutes complexus, eyes of left side, X 140. 

175. Pseudachorutes complexus, left postantennal organ, X 450. 

17G. Pseudachorutes complexus, dorsal aspect of left antenna, X 45. 

177. Pseudachorutes complexus, buccal cone, X 54. 

178. Pseudachorutes complexus , right hind foot, X 140. 

179. Pseudachorutes complexus , left dens and mucro, X 200. 

180. Pseudachorutes complexus, dorsal setae of third abdominal segment, X 54. 

181. Pseudachorutes lunatus, eyes and postentennal organ of left side, X 290. 

182. Pseudachorutes lunatus , left postantennal organ, X 840. 

183. Pseudachorutes lunatus, left fore foot, X 840. 

184. Pseudachorutes lunatus, right dens and mucro, X 350. 

185. Pseudachorutes lunatus, left mucro, X 840. 

180. Pseudachorutes lunatus, dorsal setae of first abdominal segment, X 290. 

Plate 21. 

Fro. 187. Odontella ewingi, eyes of right side, X 200. 

1S8. Odontella ewingi, right postantennal organ, X 840. 

189. Odontella ewingi, spine from head, X S40. 

190. Odontella ewingi, ventral aspect of head, X 40. 

191. Odontella eivingi, right fore leg, X 125. 

192. Odontella ewingi, right fore foot, X 350. 

193. Odontella ewingi, unguis, showing lateral teeth, X 350. 

194. Odontella ewingi, dorsal aspect of dentes and muerones, X 2G0. 

195. Odontella eivingi dorsal setae of metathorax, X 200. 

190. Odontella eivingi, integumentary tubercles at end of abdomen, right side, X 

2G0. 

197. Odontella ewingi, cuticular pattern, X S40. 

Plate 22. 

Fig. 198. Anurida maritima, eyes and postantennal organ of right side, X 142. 

199. Anurida maritima, left postantennal organ, X 1230. 

200. Anurida maritima, sense organ of third antennal segment of left side. X 840. 

201. Anurida maritima, left hind foot, X 200. 

202. Anurida maritima, dorsal setae of second abdominal segment, X S2. 

203. Anurida tullbcrgi, postantennal organ (after Carl). 

204. Anurida tullbcrgi, olfactory hairs of left antenna (after Agren). 

205. Anurida tullbergi, unguis (after Carl). 

20G. Anurida amorita, eyes and postantennal organ of right side, X 150. 

207. Anurida amorita, left postantennal organ, X 325. 

208. Anurida amorita, right postantennal organ, X 325. 

209. Anurida amorita, dorsal aspect of right antennal organ, X 275. 

210. Anurida amorita, left mid foot, X 150. 

211. Anurida amorita, right fore foot, X 225. 

212. Anurida granaria, loft postantennal organ, X 507. 

213. Anurida granaria, right postantennal organ, oblique aspect, X 507. 

214. Anurida granaria, right fore foot, X 474. 

215. Paranura caeca, olfactory hairs of fourth antennal segment of right side, X 

2G0. 

210. Paranura caeca, sense organ of third antennal segment of right side, X 
840. 
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Plate 23. 

Fig. 217. Paranura caeca, mandible, X 1230. 

218. Paranura caeca, maxilla, X 1230. 

210. Paranura caeca, right fore foot, X 400. 

220. Paranura caeca , left hind foot, X 525. 

221. Paranura caeca , dorsal seta of first abdominal segment, X 85. 

222. Neanura muscorum, eyes of left side, X 107. 

223. Neanura muscorum, left fore foot, X 2G0. 

224. Neanura muscorum, tubercle of head, X 107. 

225. Neanura muscorum, maxilla, X S40. 

226. Neanura cjigantea, eyes of left side ,X 05. 

227. Neanura gigantea, left postantennal organ, X 325. 

228. Neanura gigantea, hind foot, X 74. 

220. Neanura magna, diagram of tubercles of fourth and fifth abdominal seg¬ 
ments, X 23. 

230. Neanura magna, left hind foot, X 210. 

Plate 24. 

Fig. 231. Neanura serrata, eyes of right side, X 260. 

232. Neanura serrata, olfactory hairs of fourth antennal segment of left side, 

X 400. 

233. Neanura serrata, sense organ of third antennal segment of right side, X S40. 

234. Neanura serrata, right hind foot, X 260. 

235. Neanura serrata, serrate seta, X 260. 

236. Neanura ornata, head; eyes indicated by e, c, c, X 74. 

237. Neanura ornata, left antenna, X 05. 

23S. Neanura ornata, ventral aspect of head, X 45. 

230. Neanura ornata, metanotal setae, X 325. 

240. Neanura ornata, left fore foot, X 275. 

Plate 25. 

Fig. 241. Neanura quadrioculata, dorsal aspect of head, X 85. 

242. Neanura quadrioculata, eyes of left side, X 400. 

243. Neanura quadrioculata, olfactory hairs of right antenna, X 490. 

244. Neanura quadrioculata, ventral aspect of head, X 85. 

245. Neanura quadrioculata, left hind foot, X 735. 

246. Podura aquatica, eyes of left side, X 260. 

247. Podura aquatica, sense organ of third antennal segment of right Bide, X 460. 
24S. Podura aquatica, left foot, X 260. 

240. Podura aquatica, left aspect of tenaculum, X 377. 

250. Podura aquatica, right mucro, X 490. 



